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THE SURGICAL TREATMENT 0¥ INTESTINAL 
OBSTRUCTION. 



DY N. 9KNN, M.D,, PH.D., MILWAUKEE, WIB. 



Tbs operative treatment of inteBtinal obHtruotioo is in its infancy. 
Since laparotomy for other indications has became an established and 
frequently practised procedure, a number of the bolder and more 
aggresaive surgeons have resorted to direct measures for the relief of 
intestinal obstruction, but like all serious operations for otherwise in- 
curable and fatal affections its general application has met with strong 
opposition not only by the laity, but also by the profession. The ap- 
palling mortality which has attended the operations in the bands of 
even the most competent surgeons has been quoted in the discussions 
of this subject in medical societies as a sufficiently strong argument in 
favor of non-operative interference. In this regard the history of 
laparotomy for intestinal obstraetion is only a repetition of the his- 
tory of ovariotomy. During the early part of the latter, the mortal- 
ity was so great that the operation was condemned and denounced as 
a deliberate murder by some of the ablest and most influential sur- 
geons. Men who had the moral courage to perform ovariotomy in 
the face of such bitter opposition only too often reaped a harvest of 
reproach for having performed their duty towards their patients. 
Yet in spite of all opposition the good work progressed until by an 
improved technique, and more especially by the introduction of antisep- 
tic surgery, ovariotomy in the hands of experts has become one of the 
eafest operations in surgery. To accomplish this, hundreds of lives 
■were sacrificed that thousands might be saved. The early ovarioto- 
mists operated only on patients worn out by the disease and often the 
aubjects of additional serious visceral lesions caused by the prolonged 
intra-abdominal pressure, the reason for this being the great mortality 
which attended the operation. To-day the danger incident to open- 
ing the abdominal cavity under proper antiseptic precautions is so 
■light that patients suffering from ovarian tumors are encouraged to 
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44 SURGICAL TREATMENT OF INTESTINAL OBSTRUCTION. 

have tliem removed as soon as their presence can be diagnostioatfl 
at a time when the general health remaina unimpaired, a change of 
practice which has still further reduced the mortality of ovariotomy. 
The mortality of laparotomy for acute intestinal obstruction will be 
reduced to that of other intraperitoneal operations, as soon as sur- 
geons will recognize the importance of operating early before the 
patient's strength has been wasted by the disease, and before the 
parts involved in the operation have undergone irreparable textural 
changes. The mortality of abdominal section in the treatment of the 
different forms of intestinal obstruction will always be great, because 
the conditions which have caused the obstruction are often an intrin- 
sic source of daitger. In others the removal of the obstruction 
necessitates an intestinal resection which in itself is a vastly more 
serious operation than the removal of an ovarian tumor. Intestinal 
obstruction, irrespective of its cause, is always followed by a series of 
consecutive pathological changes which, independently of the partial, 
or, complete interruption of the passage of intestinal contents, tend to 
destroy life. The dilatation of the intestinal tube on the proximal 
side of the seat of obstruction may give rise to such a degree of ab- 
dominal distension as to destroy life from suspension of important 
function by mechanical pressure. In acute obstruction, the violent 
peristalsis on the proximal side of the occlusion causes an increasiMl 
afBux of blood to the portion of bowel the seat of exaggerated physi- 
ological function, which after cessation of peristaltic action remains 
as an intense venous and capillary engorgement. During the paretic 
stage the blood vessels in the intestinal wall have lost their extra-vas- 
culnr support, hence transudation and exudation readily take place 
into the paravascular tissues, which, combined with the capillary sta- 
sis attending this stage of the inflammatory process, often results in 
gangrene. The intestinal wall, in a state of inflammation, becomes 
permeable to pathogenic microorganisms which are always present in 
the intestinal canal, and which after passing through the entire thick- 
ness of its walls enter the peritoneal cavity and induce septic peritoni- 
tis — a frequent immediate cause of death. These facts are cogent 
reasons for adopting surgical measures in all cases of intestinal ob- 
struction due to mechanical canses as soon as a probable diagnosis can 
lie made. If this were done, the two greatest sources of immediate 
danger attending and following laparotomy, shock and septic peritoni- 
tis, if not entirely avoided, at least would be less likely to occur, and the 
tiseues the seat of operation would be in a favorable condition for 
direct treatment and repair. An abdominal section in ilin ti-eatment 
of intestinal obstruction is always necessarily attended by some shock. 
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and it is therefore of the utmost importance to perform the operation 
at a time when the organs of circulation and the nervoua system are 
still in a condition to auccesafully resist the immediate effects of the 
operation. Death from septic causes can onlj be avoided by opera- 
ting at a time when the intestinal canal at the seat of obstruction and 
on its proximal side is still in a condition capable of resisting infec- 
tion and of undergoing a satisfactory process of repair in ease it be- 
comes necessary to incise, or resect during the operation. The sta- 
tistics of operations for intestinal obstruction will improve as soon as 
we shall be able by improved methods of diagnosis to make an early 
positive diagnosis and to adopt in the treatment positive surgical 
measures before the prospects of a recovery have been rendered im- 
probable, if not impossible, by days and weeks of useless, and worse 
than useless, internal medication. True intestinal obstruction, what- 
ever its cause may be, is as strictly a surgical affection as strangula- 
ted hernia and remediable only by the same kind of surgical treat- 
ment. Physicians shoald recognize this fact and should call into 
counsel a surgeon as soon as a probable diagnosis of intestinal ob- 
Straction can be made. To let a patient die of the consequences of a 
removable cause of obstruction without an operation is a retlection upon 
the advances of modern aggressive surgery. The diflBcultiea which 
eorround the diagnosis and the present imperfect technique of the 
Operative procedures in cases of intestinal obstruction are not only 
responsible for the heretofore late operations, but also to a great 
extent for the many failures. Ways and means for more accurate 
diagnosis will have to be devised by more careful clinical observa- 
tions and by experimental research; while new and improved methods 
of operation must be devised and their merits and safety tested by 
experiments on animals. I am convinced that accurate experimental 
work of this kind will render essential information in the diagnosis of 
the obscure causes of obstruction, and will point out more clearly the 
indications for operative treatment, while improved methods of opera- 
tion will have to be studied exclusively in this manner. The obsta- 
cles which the surgeon encounters in the diagnosis and treatment of 
many cases of intestinal obstruction often appear insurmountable, 
but they will be greatly diminished in the future by facts which will 
be revealed by the results of experimental investigation. Abdominal 
enrgery was founded and developed on American soil, and in the part 
which refers to the treatment of intestinal obstruction ample scope is 
left for the exercise of the genius and perseverance of the younger 
members of the profession in this country, who woulil do honor to the 
memory of our McDowell, our Sims, and our Gross by honest, faith- 
ful, onselfisb original work. 



SURGICAL TBEATMEKT OF INTESTWAL OBSTRUCTION. 

I, Definition of iNTBBTEtfAi. Obsthuction. 

intestinal obBtruction, occlnsion and strangulation have been used 
as synonymous terms. Some authors wish to draw a line of distinc- 
tion between cases of intestinal obatructioh and intestinal strangula- 
tion, including under the former term all casea where tbe obBtruction 
is caused by a tumor, enterolith, or intassusception, while internal 
hernia, volvulus, and constriction by a band were included under the 
head of strangulation. For practical purposes such a distinction is 
Buperfluoum, as any cause which mechanically interferes with the pass- 
age of intestinal contents produces intestinal obstruction, and if it 
cannot be removed by ordinary means should be treated by abdom- 
inal section. The cl as sill cation into true and false obstruotion, from 
a surgical standpoint, should also be abandoned as operative interfer- 
ence is only indicated in cases of obstruction due to the presence of 
mechanical obstacles, such as foreign bodies, tumors, or intussuscep- 
tion in the lumen of tbe bowel, or to compression of the lumen by 
tumors, fle.tion, twisting, and bands of constriction. Inflammation of the 
tunics of the bowel and diffuse peritonitis may give rise to symptoms 
resembling obstruction, but in such cases the obstruction follows as a 
sequence of an antecedent, or accompanying inflammatory lesion, and 
is due to dynamic disturbances and not to mechanical occlusion, and 
the indications for treatment are to combat the inflammation and to 
restore peristaltic action, combined with mechanical means to 
relieve the abdominal distension. A more important classification 
remains to be mentioned by which all cases of true intestinal obstruc- 
tion are divided into acute and chronic. This distinction must be 
maintained for many reasons. In chronic obstruction the symptoms 
usually develop very slowly as the occlusion becomes more com- 
plete. During the early part of the affection the intestinal walls 
above the seat of obstruction undergo compensatory hypertrophy, dila- 
tation taking place very slowly unless the chronic suddenly merges 
into the acute form, an event which is always announced by a com- 
plexus of symptoms charaoteristic of acute or subacnte obstruction. 
Chronic obstruction is more frequently met with in persons advanced 
in years and the seat of obstruction is usually located in some pan of 
tbe large intestine. The acute form is caused by some pathological 
conditions which suddenly narrow, or obliterate the lumen of some 
portion of the intestine, usually above the ileo-caecal valve, and often 
without any premonitory symptoms gives rise to a complexus of acute 
syinploms almost pathognomonic of this affection. The sudden inter- 
ruption of the passage of intestinal contents is followed by violent 
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r peristaltic action of the bowel above the seat of obstruction in a vain 
attempt to clear the inteatinal tract, which from muscular exhaustion 
and the distenfiion from the accumulation of intestinal contents finally 
gives rise to paresis and the textural changes previously alluded to. 
In snch acute cases prompt action constitutes an essential element of 
BQce«s8, as in a few hours or days, the patient becomes utterly pros- 
trated and the bowel at and above the seat of obstruction has under- 
^ne irreparable pathological changes. These are the cases that . 
demand early surgical treatment and will claim our special attention ] 
in the dlacussioa assigned for this evening. 1 

»n. Feechjenct of Intestinal Obsteuction. 
An examination of the statistics of Leichtenatem* shows that, exter- 
nal hemiffi and malignant tumors being excluded, one death from 
intestinal obstruction takes place in every three to five hundred 
deaths from all causes in hospital practice. This statement is based 
upon the records of the late Dr. Brinton, of London, and a number of , 
large hospitals on the European continent: ' 

Hilton Faggef has shown from an examination of the records of 
four thousand autopsies in Guy's Hospital, from 1854 to 1868, that 
fifty-four, or about one-fourth of one per cent., were cases of intestinal 
obetmction. 

Heasner]; from his own investigations regarding the frequency of 
intestinal obstruction maintains that annually out of eveiy one hun- 
dred thousand individuals from five to ten suffer from this affection, 
and that one to every three to five hundred deaths is attributable 
to this cause. These statistics show the importance of intestinal 
obstruction in its medical and surgical relations, and it is eminently 
proper that this subject should have been selected for discussion at 
this time and on this occasion, that by interchange of thought and 
experiences new light he shed upon a class of affections which here- 
tofore, only too often, have baffled the skill of both physician and 
Borgeon. 

in. SUEQICAL BeSOUBCKS IN THE TREATMENT OF InTKBTINAI. 

Ob8T RUCTION. I 

1. Irrigation o/ Stomach, \ 

The accnmulation of intestinal contents above the seat of obstruo- 
■ tionacts deleteriously in several ways: 1. It causes violent peristal- 
ftic action of the intestine above the seat of obstruction. 2. It ex- 

" ZiemBBen'a Cyclopedia of the Practice of Mudioine, AmBricau Tranalotion. vol. »iii. 

f Guy's HospitiJ Reports, 1859. 

X Deutwjha Med. Wochenschrift, 1SB7. 
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liauBte the patient'B strength by causing persistent retching and 
Tomiting. H. It is one of the cauaea whicli prodnces disiension of 
the inteBtine. 4. It favors fennentativf and putrefactive changes 
in the intestine by the fluid serving the purpose of a nutrient me- 
dium for pathogenic microOrganiBms. In my expeiiments on animals 
wheie I made complete obstruotion I never witnessed such persistent 
vomiting as in man. I attributed this difference to the fact that 
animals thus treated refuse, as a rule, both food and drink, and that 
the intestinal canal in proportion to the size of the abdominal cavity 
is much Bhorter than in man. Patients suffering fi-om acute intestinal 
obstruction should abstain from taking either food or drink, as diges- 
tion and absorption are almost, if not completely, suspended, and the 
acoumutation of fluids cannot fail in aggravating the symptoms, 

Knssmaul* has introduced a new and exceedingly valuable thera- 
peutic measure in the treatment of intcBtinal obstruction in the use of 
the elastic stomach-tube. By the siphon action of the tube, gas and 
fluid contents of the stomach and upper portion of the intestinal can&l 
are evacuated, and thus abdominal distension ie relieved and the hydro- 
static pressure in the intestine above the obstruction diminished. He 
claims for this measure the following advantages: 1. Intra -abdominal 
tension is diminished and thns the first condition secured for the cor- 
rection of the mechanical difiiculties which have caused the obstruction. 
2. It relieves the distension of the bowel above the seat of obstruotioii 
and consequently also the pressure of the intestines against each other, 
a condition which cannot fail to impair peristaltic action. 3. Finally, 
what is most important, by evacuating the accumnlated contents it 
diminishes the violent peristalsis, He reports the case of an adult 
where an intestinal obstruction, due to an invagination had lasted 
twenty-three days, and which yielded to daily irrigations of the 
stomach. A portion of the intussusceptum sloughed and was found id 
the stool. Tlie patient died later of peritonitis which may have started 
from the seat of invagination. 

Bardelebenf in a paper on the treatment of acute intestinal obstruo 
tion praises the utility of irrigation of the stomach as a palliative 
means, but speaks at the same time of the danger incident to the em- 
ployment of such a temporizing measure, as too much valuable time 
may be lost before a curative treatment is adopted. He reports a case 
in which irrigation afforded such absolute relief that the operation was 
postponed until it could be no longer of any avail. Kuester esjiects 
from irrigation of the stomach prompt palliative effects, but warns not 
* Berl. Kiln. Wochensahrift, 1881, Nob. 42, 13. 
f Uober neuB. Berl. Klin. Wocbeniobrlft, IBSG, Nob. 26, 3G. 
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to peraist with it in caBes where the seat and cause of the obstruction 
can be ascertained. Hahn looks npon it as a curative agent only in 
cases where the obstruction is due to koproatasis in the large intestine, 
and he claims that in such cases irrigation of the rectum would lead 
t more promptly to the desired result. 

Schlegtendal* claims that lavage of the stomach in the treatment of 
p intestinal obstruction fulfills a threefold therapeutic indication ; 1. It 
prevents distressing symptoms, 2. alleviates them when they are pres- _ 
ent, and in some cases, 3. cures the disease. I 

Behnf maintains that irrigation of the stomach, as devised by 
Kofismanl, in the treatment of intestinal obstruction not only empties 
the stomach of its contents, but it also evacnates a certain portion of 
the intestinal canal above the seat of obstruction. In two cases of 
intestinal obstruction, where this expedient was resorted to after the 
abdominal cavity was opened, he observed that a considerable portion 
of the dilated intestine was emptied of its contents. 

Heusuer states that by this means many litres of intestinal contents 
can be removed, pain is relieved, eructation and vomiting controlled, 
peristalsis quieted, the function of the stomach restored, suitable nour- 
ishment can be taken and assimilated, thus maintaining strength and 
life nntil the cause of obstruction is removed spontaneously, or through 
the intervention of surgery. Madelnng has called attention to the 
necessity of resorting to irrigation of the stomach prior to the admin- 
istration of an anaesthetic in operations for intestinal obstruction, as 
■withont such precaution there is danger during the attacks of vomit- 
ing which are almost sure to be provoked by the anassthetic, of fluid 
entering the trachea, causing suffocation, or later, pneumonia. 

As an aid in the treatment of intestinal obstruction due to mechani- 
cal causes irrigation of the stomach should always be systematically 
practised every four to six hours, but as a curative measure it should 
never be relied upon. In my own practice I have always combined 
emptying of the stomach with irrigation, using large quantities of 
warm water rendered antiseptic by the addition of sahcylated soda, 
or hypophoBphite of aoda. The washing out of the stomach, with a 
harmlesB and efficient antiseptic solution, has a decided beneficial 
effect in preventing fermentative and putrefactive changes in the in--* 
tefltinal contents above the seat of obstruction. 

3. Distension of Colon with Fluid*. 

Evacuation of the colon by copious rectal injections is resorted to 

most instinctively in every case of intestinal obstruction. This pro- 

\ FortBcliriltB dtr Medicin, 1881. 
* FrauBnnrit, 1887. 



60 SDEQXCAL TREATMENT OF TNTEBTINAI, OB8TRT7CTION. 

cedare has also been employed with the intention of utiliztng the 
hydroBtatio pressure as a means for the correction of the mechanical 
difficulties which have given rise lo the obstruction. This method of 
treatment has given rise to the much discussed question as to the 
permeability of the ileo-csBcal valve to rectal injections of fluids, or 
to the inBufflation of air or gases. The majority of those who hare 
studied this subject clinically or by experiment, make the positive 
assertion that the ileo-ciecal valve is perfectly competent, and effeeta- 
ally guards the ileum against the entrance of both fluids and gases 
forced into the rectum, while others insist that it is permeable only 
in exceptional cases, and only a few claim that its resistance can be 
overcome by a moderate degree of pressure. 

Hescbl* made a number of experiments on the cadaver and satisfled 
himself that the ileo-crecal valve serves as a safe and perfect barrier 
against the entrance of fluids from below. In testing the resistiiig 
capacity of the coats of the intestine he fonnd that the serous coat of 
the colon gave way first to over-distension, while the remaining tunioe 
yielded aubseqnently to a somewhat slighter pressure. The small 
intestine of a child on being subjected to over-distension ruptured first 
on the mesenteric side, the place where acquired diverticula are fonnd. 

BuUf has found that in the adult one litre of water injected by the 
rectum will reach the csecum, but that the entire capacity of the large 
intestine is from four to five litres. He is of the opinion that in the 
living body fluid cannot be forced beyond the ileo-ciecal valve, although 
ancient and modem experimenters claim to have succeeded in the 
cadaver. He affirms that when the rectum is distended by air the 
ileo-cfecal valve is rendered incompetent and the air passes into the 
small intestines. 

CantaniJ is a firm believer in the permeability of the ileo-c»cal 
valve to fluid rectal injections. In one instance he treated a case of 
koprostasis by an injection of a litre and a half of oil per rectum, and 
an hour later a part of the oil was ejected by vomiting. He advises 
that the intestinal tract above the ileo-csical valve should be utilized 
as an absorbing surface in cases requiring rectal alimentation, and 
when in a diseased condition should be treated by topical applications. 

BehrenB§ concluded from his experiments that it required the insuf- 
flation per rectum of one and one-eighth litre of air to reach the ileum 

• Zur Uechanik der DiMtaltUcheaDaTm-perforstioiien. Wiener Med. Wocbenschrifl, 
ISBI, No. 1. 

f Virohow u. HirBCh'8 Jabreibericbt, 1870, B. 2, p. 180. 

1 Virchow a. Birach's J&hreBbericbt, 1879, B. 2, p. 180. 

g Uebec dan Wertii der kaDBtlicben Aultreibiing doa Dickdarmes m 
figlceiUu. KaaonUiQO. OoetUoges, 18S6. 
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iirongh the ileo-cascal valve. In hie experiments he had no difficulty 
in overcoroing the competency of the ileo-ciecal valve by rectal insuf- 
flation of air. 

Debierr^* made nnmeroua experimenta on the cadaver to test the 
permeability of the ileo-csscal valve to rectal injections of fluids or 
insufflation of air. The results which he obtained were not constant 
In some subiects the valve proved only permeable to air ; in others, 
to both air atid water, while in some no air, or fluids could be forced | 
' into the ileum by any degree of force. When the intestine was left 
in situ the valve was found less permeable than when it had been 
removed from the body. He attributes the different degrees of com- 
petency of the valve to variations in the anatomical construction of 
the valve. If both lips of the valve are equal in length, or if the 

I lower lip is longer, the valve was found impermeable. It proved per- 
meable in cases where the lower lip was shorter, contracted and 
pmaller than the upper. In the last instance the advancing volume 
;0f fluid, or air, lifted the upper valve, while in the former structure 
Df the valve the margins of the lips of the valve were approximated, 
perfectly shuttiug off all communication between the colon and the 
Seam. 

Mr. Lucasf enumerates the following objections against forcible 
rectal injections of water ae a means to reduce an invagination : 
^H 1. Owing to its weight, it exerts much too strong lateral pressure for 
^Btiie intestine safely to bear, and he has found it easy to rupture the 
^^%owel after death by forcing in water. 

2. Should reduction have been accomplished the contact of a large 
quantity of water with the large bowel is apt to increase the tendency 
to diarrhtea. He claims very properly, that gas, on the other hand, is 
k oatural occupant of the intestinal canal, and whilst its pressure is of 
tlest, its presence excites no unnatural peristaltic action. He 
oinisters an aniesthetic to the point of relaxation before the infla- 
B attempted. 
DaweonI made a number of experiments on the cadaver, and came 
» the conclusion that when the ileo-cjecal valve is in a normal con- 
dition, it effectually guards the small intestine against the ingress of 
s from below. 
llIoway§ devised a force-pump which he strongly recommends for 
I • j^ valvule de Bauhis catiBlderd comma bairiera dss apothicaries. Ljon Modicale, 
tSSG, No. 4E. 

I t On laverBiDi] with laflation in the Cure <d IntusBUBception. The Lanoet. Jan. 
t«, 18SG, 

[ (Lancet and Clinic, IB85, Feb. 21. 
I g^merloan Journal of Medical SoianceH. Vol. ili., p. 168. 
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the purpose of forcing water beyond the ilco-ocecal valve in ease the 
seat of intestinal obBtmction ia located above that point. He reports 
four cases of intestinal obstruction treated by this method, three of 
which recovered. 

Battey* asserts the permeability of the entire alimentary oanal by 
enemata, and verifies his statement by the recital of his own clinical 
experience and experiments upon the cadaver. Ziemssen reoommenda 
inflation of the rectum for diagnostic and therapeutic purposes and pro- 
ceeds as follows : A rectal tube about six inches long is carried into 
the anus and fixed by pressing together the nates, the patient lying on 
the back. A funnel is then connected with the rectal tube by means 
of rubber tubing. For complete inflation of the large intestine three 
drachms of bicarbonate of soda, and four and one-half drachms of 
tartaric acid are separately dissolved in water and portions of other 
solutions alternately added. To prevent sudden over-distension of the 
bowel it 19 advised to add the solutions at intervals of several minuteii. 
A very important use of this method is to diagnosticate the position of 
the contractions, strictures, or occlusion of the intestine in cases in 
which it is desirable to operate, and also as showing the position o£ 
peritoneal adhesions. The result of bis observations has led him to 
believe that, as a rule, the small intestine is completely closed to the 
entrance of substances from the colon by the ileo-caecal valve. Under 
the influence of deep chloroform narcosis, however, this resistance ie 
lessened, and fluids can be thrown into the small intestine. 

InsnfBation of air per rectum in the treatment of intestinal obstruc- 
tion has been known since the time of Hippocrates. Gorham was the 
first to resort to this method of treatment in England.f In comparing 
the effect of enemata to air insufflation he says : " But the effect ia 
totally different, when air is used, its freedom from all irritating 
qualities, its elasticity and expansibility give it a decided preference 
over enemata." 

In my paper read at the last meeting of the International Medical 
CongressJ I detailed the results of a number of experiments which I 
made on dogs to determine to my own satisfaction the extent to which 
the ileo-ctecal valve is permeable to fluids forced from below. In three 
cases where fluid was forced beyond the ileo-ccecal valve, in two of 
them the post-mortem revealed multiple lacerations of the peritoneal 
coat of the large intestines, while the third animal sickened immediately 

• TrBaaucliouB of tUe Amsr. Mad, AwooifttioD. 1ST8. 

t ObBer'ntioDB cm lutuBsoBoeption as it ocours in Intants. Guy's Hospital BeporU, 
vol. lit, p. 3:11, 

( " An Kxperlmontal Contribution to latestiuiil -Surgory with Speoial Rsfereiice lo the 
TreatmeDt of Inteatinal Obntructioa." 




Jl 



SOBQICAL THEATMENT OF INTESTINAL OBSTRUCTION 

after the experiment was made, ami died, from the effects of tlie ii 
ries inflicted, eight days later. These ejcperiments combiDed with clini- 
cal experience leave do further doubt that, practically, the ileo-cteoal 
valve is impermeable to fluids from below, and that for diagnostic and 
therapeutic purpOBes it is unsafe and unjuatifiable to attempt to foroe 
fluids beyond the ileo-C£ecal valve. In two cases of ileo-colic invagi- 
nation, in children less than two years of age, I succeeded ia reducing 
the bowel by steady hydrostatic pressure, while ttie little patients werq j 
under the influence of an anesthetic and held in the inverted position. 
In both instances the invagination had existed for two or three dayv. 
We should, a priori, expect that air and gases on account of their 
lleaser weight and greater elasticity than water, could be forced along 
I the intestinal canal with less force, and for that reason alone, if for no 
I other, should be preferred to water in cases where it appears desirable 
I to distend the intestine below or above the ileo-cffical valve for diag- 
ftnostic or therapeutic purposes. I shall therefore call your attention 
I briefly to 



3. Rectal Insufflation of Bydrogen Gas. 
Hydrogen gas is the lightest of all known gases.* I have demon- 
Istrated by my experiments that this gas is non-toxic, non-irritant when 
■ injected into the connective tissue and into the large serous cavities, 
1 »nd is rapidly removed by absorption. Distension of the entire gastro- 
■'intestinal canal with this gas by rectal insufflation, both in man and 
f animals, was never followed by any immediate or remote ill effects. 
Accarate experiments to determine the force requisite to render the 
Ueo-ceecal valve incompetent by insufflation of air or gas had, previ- 
ously, not been made, and as it is exceedingly important to obtain 
^ accurate information on this subject, I made a number of inflations in 
animals and man, estimating at the same time the pressure under 
■which it was made, either with a mercury gauge, or a manometer such 
as is nsed by gas-fitters and plnmbers. The gas was coUected in a 
foor-gallon rubber balloon and the inflation made by compressing the 
balloon. The manometer, or mercury gauge was connected by means 
of rubber tubing with the rectal tube on one side and the rubber bal- 
loon on the other. Numerous experiments showed that when the gaa 
"was forced through the opening of a stop-cock, the lumen of which 
! about the size of a knitting-needle, compression equal to two 
bnodred pounds (90 kilogr.) would never register more than two and 
* Rectal losufflttKon of Hydrogen Gas an iDfallible Teat in the DiagooBiH of Viacertl 
f ot die Qafitro-tntestmal CaDBl in Penetrating Wounds of the Abdomeo. Jour. 
-. Ued. Asaociation, June 23, 30, 188B. 
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one-half to three pounds of pressure to the square inch. In the living 
Bnbject the escape of gtw from the rectum was prevented by an assist- 
ant, pressing the margins or the anus firmly against the rectal tube. 
A number of experiments made for the special purpose of measuring 
the resisting capacity of the ileo-cfecal valve to the entrance of gas 
from the Ciecum into the ileum, showed that in a normal condition the 
valve in a healthy adult peraon is overcome by rectal inflation under a 
pressure varying from one and a half to two and one-fourth pounds 
(0.6 to 1.3 kilo.). This amount of pressure is not sufficient to injure 
any of the coats of a healthy intestine in any part of its course. As 
the result of numerous observations on man and animals, I can state 
that when the inflation is made slowly and continuously there is less 
danger of inflicting injury than when it is done rapidly or interrupt- 
edly. When the patient is placed fully under the influence of an 
aniesthetic the ileo-ciecal valve yields to a lower pressure than when 
the abdominal muscles are in a state of rigidity, as this interferes with 
the requisite degree of distension of the crecum which is necessary to 
effect the separation of the margins of the valve. A rubber balloon 
holding four gallons (twenty litres) is the simplest, safest and most 
efficient instrum.ent for making rectal insufflation both for diagnostic 
and curative purposes. Another series of experiments on dogs I 
made for the purpose of determining the degree of pressure which 
is required to force hydrogen gas from anus to mouth, the whole 
length of the ga8tro-int«stinal canal. In all of the experiments the 
pressure fell rapidly after the ileo-eiecal valve had been opened, but 
it had again to be increased before the gas reached the stomach and 
escaped through the stomach tube. It usually required one-half to 
one pound more pressure to force gas through the entire length of 
the alimentary canal than when it had to be forced only through the 
ileOKiffical valve. Whenever it becomes necessary to conduct the 
hydrogen gas a considerable distance along the intestines, or through 
the entire alimentary canal, it is exceedingly important to proceed 
slowly with the inflation, as under slow gradual distension, half a 
pound (0.3 kilogr.) of pressure to the square inch of surface will accom- 
plish in time a great deal more without doing harm than four times 
this amount of pressure if the force is applied quickly and only for a 
short time. In the dog rectal insufiOation of hydrogen gas made under 
a pressure of one-quarter of a pound, if made very slowly and uninter- 
ruptedly, the abdominal walls being completely relaxed by an aniea- 
thetic, will not only overcome the resistance offered by the ileo-oRoal 
valve, but will prove suflicient to force the gas through the whole 
length of the alimentary canal 
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Experiments made on different portions of tlie gaatro-iutestinal 
canal when in a healtliy condition and removed soon after death, 
proved that laceration did not take place ander a pressure of less than 
eight pounds, and often it had to be increased to twelve pounds. It 
was found that the resiBting power of the intestinal wall is nearly the 
Bame throughout the entire length of the canal, and in a normal con- 
dition yielded to a diastaltic force of from eight to twelve pounds of 
pressure. When rupture took place, it either occurred as a longi- 
tudinal laceration of the peritoneum on the convex surface of the 
bowel, or as multiple ruptures from within outwards at the mesenteric 
attachment. The former result followed rapid, and the latter stow, 
inflation. The superiority of hydrogen gaa inflation over injections 
of liquids in the mechanical treatment of intestinal obstruction is 
apparent. Liquid injections cannot safely be forced beyond the ileo- 
ctecal valve, and even in distending the entire colon by liquids a great 
deal more force is required than by insufflation with hydrogen gas, 
Inanfflation of hydrogen gas is a valuable means of diagnosis in locat- 
ing the seat of obstruction before tympanites has set in and therefore 
best adapted at a time when most needed — during the early stage of 
intestinal obstruction. If the colon dilates uniformly from the sigmoid 
flexure to the csecum the obstruction must be sought for higher up in 
the intestinal canal. The passage of gas through the ileo-ctecal valve, 
rendered incompetent by the distension of the cfflcum, is always 
attended by a characteristic gurgling or blowing sound which is 
always heard most distinctly by applying the ear or stethoscope over 
the ileo-ciecal region. Not infrequently the sounds are so loud and 
dislinot that they can be heard at a distance of several feet. If the 
gaa passes the ileo-csecal valve under a pressure not in excess of that 
required to overcame it in a state of health, and, if after inflation a 
thorough examination of the ileo-ctecal region by inspection, palpation 
and percnasion reveals nothing abnormal, the search for the obstruction 
is continued by inflating the small intestines slowly and making fre- 
quent examinations of the abdomen to ascertain the height to which 
inflation has been made and to study the relative position of the dif- 
ferent abdominal organs. Inflation is also a useful diagnostic resource 
locating the obstruction during laparotomy for intestinal obstruc- 
The intestine below the seat of obstruction is always empty, 
illapsed and ansemic as compared with the portion above the 
oljBtruction. When the obstruction is located high up in the intes- 
tinal canal and the tympanites is extensive the empty portion of the 
11 intestines has by compression become displaced and is often not 
ly found. In such cases the distension of the bowel from below 
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will indicate to the surgeon at once the location and length of the 
intestine below tlie seat of obstruction and will enable him to search 
for the obstruction from below upwards. The manipulation of the 
healthy intact portion of the intestinal canal in the search for the 
obstruction is by far a less hazardous procedure than the handling of 
the distended portion above the obstruction rendered paretic, exceed- 
ingly vascular, and much softened by the obstruction. In cases where 
we suspect the presence of a perforation, indatiuu with hydrogen gas 
will demonstrate not only its existence, but also its location. Invagi- 
nation is rare above the ileo-cteoal valve, and its location can be 
determined by inflation with hydrogen gas, and if resorted to early it 
may prove the means of effecting reduction. In ileo-ceecal and colonic 
invagination slow and persistent distcniiioa of the colon with hydrogen 
gaa, with the patients completely under the influence of chloroform^ is 
the safest and most efScient means of effecting reduction and should 
al ways be resorted to whenever these conditions are recognized or even 
suspected. Rectal inflation as ordinarily practised by forcing air into 
the rectum with betlowe, or a Davidson's syringe, is not devoid of 
danger, as the force employed cannot be accurately regulated or 
estimated. 

Bryant* has collected twenty cases of invagination treated by infla- 
tion, in three of which it produced rupture of the bowel below the 
invaginated portion, while in a fourth the child died in collapse 
shortly after the inflation. He does not look upon inflation as a 
proper and «afe method of treatment in cases of acnte invagination, 
and in the subacute form it shonld only be resorted to within the 
first three days, because later on changes in the bowel are almost 
certain to have taken place, which would render this measure fruitless, 
and probably dangerous, 

Knaggsf reports the particulars of eight cases of invagination 
where forcible distension of the bowel by air or water was the cause 
of rupture or other serious injury to the bowel. These cases show 
that this method of treatment is attended by great risk in children 
less than one year of age, as six of the eight oases in which harm 
resulted yreve children less than eight months old. In Uymond's 
onse the abdomen was opened at once after rupture had taken 
place, and the rupture wan sutured. The child, however, was too 
exhauscd to rally from the operation, but at the necropsy the sutured 

* Elarreian Lecturen on the Mode of Dentli from Acute Intestinal Rtrsn^Utloti kod 
Obronic tnteHtiiiBl ObatrufiioD British Medical Journal, 1884, .Nov 22, 

f Resoction of an ItradiidbU and Gaugreiiout IiituMUSCoplign, etc Th« Lkno 
1861, Juae4, II. 
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bowel was able to resist aucceMfully very cotmiderable disteDsion wltlt 
water. 

Greig* reports five oaseB of iDvagination treated by inBufflstion of 
air, iu four of which it proved Baoeeiwfal. In Home of the cases the 
ineafflatioi) bad to be repeated. 

ItiBofflatiou of hydrogen gae from a rubber balloon is applicable in all 
coses of sub-acute and chronic invagination and during the early stage 
of acute invagination, that is before the passive hypersmia in the 
invaginated portion lias rendered reduction by thie method impossible. 
Should perforation take place the accident is at once recognized by a 
antform distension of the abdomen from the entrance of the hydro- 
gen gas into the peritoneal cavity, as well as by a sudden diminution 
of pressure readily felt by the person who makes compression of the 
balloon. The entrance of hydrogen gas into the peritoneal cavity is 
in itself a harmless occurrence as the gas is non-irritant anil perfectly 
ascrptic. In such caeies the insufflation iiiust be followed at once by 
abdominal section and the necessary operative treatment of the invag^ 
{nation. I 

4, Tubage of Colon. 

Even a few years ago it was as much a mooted point in reference to 
bow far fluids could be forced beyond the rectum as the permeability 
of the ileo-ca;cal valve is at the present time. 

Von Trautvetterf made numerous experiments on the cadaver to 
determine how far up into the bowel fluids could be injected per 
Tectum. He injected either with an ordinary syringe or through a 
TGOtal tube. The fluid used was a solution of ferrocyanide of potas- 
nnin, and after the injection chloride of iron was applied to different 
p&rts of the intestine to test for the presence of the fluid injected. 
Ordinary injections did not pass beyond the lower portion of the 
descending colon, while injections made through a long elastic tube 
reftched the ctecum. These experiments are only alluded to as an 
illustration of the ideas which were entertained in reference to the 
permeability of the colon to rectal injections at the time O'Bierne first 

^Sdvooated the use of the elastic rectal tube in cases where it was 
deemed necessary to make high injections, Some authors suggest the 
fattroduction of a rectal tube in the treatment of intestinal obstruction 
U 6rst practised by O'Bierne and claim that with it they have reached 
the ccecum; but Treves assures us that be has made numerous experi- 
* On Intufflation of Air na a Remedy in iDtiiBsiiHoeption. Edinburgh Med ■ToufOftl, 
_ October. 1864, 

\ Vim well kuimen Flueuigkeiteo in den Darmcaaul per bduiu hiuaut ((eapritzt wer- 
Oeateches Archlv t. Icllnisctie Medlcln, B, IT, p. 'ITS. 



58 SURGICAL TREATMENT OT INTESHNAL OBSTHUOTION. 

menttt on the cadaver and haH never suoceedod in paBsing it farther 
than the Higinnid flexuro. 

Cadge" irtat€8 that even O'Bierne never claimed that the elutio 
rootal tube could bo inserted farther than the sigmoid flexure. 
Cadge made namerous attempts on the cadaver and was never able 
to reac)i the deHconding colon. In cases where the tube was in- 
troduced to M (lejith of twenty to thirty inches he found that the tip 
of the infltrument remained in contact with the intestinal wall, aad 
that this portion of the bowel is pusfied forward when the end of the 
instriiiTient can be felt through the abdominal wall at a higher point, 
la th« a<l ministration of ordinary injections the introduction of a reo- 
tal tube is superfliioiis, as in Ilegar's knee-chest position the fluid from 
an ordinary fountain syringe will follow the course of the colon and 
advance as far as the ciecum. 

Hegarf seldom found it necewBary to elevate the funnel more than 
one foot, a column of water corresponding to this elevation being 
found suflicient to force the fluid as far as the ctecum and as he be- 
lieves sometimes beyond the ileo-ctecnl valve. The legitimate indica- 
tions for tubage of the oolon are the following : 

1. Detection and location of obstruction below the sigmoid flexure. 

2, To relieve gaseous distension of the colon. 

8, To administer high nutrient enemata in cases where it becomes 
necessary to maintain the strength of the patient by this metiiod of 
alimentation. 

6. Manual Mxjihr'Ulwi' by tlte Rectum, 

The introduction of the whole hand into the rectum as a means of 
diagnosis was devised and lirst practised by Simon. This method of 
exploration in only applicable in the adult. Simon and his numerous 
followers claim that the hand can be introduced sufficiently far to 
enable the surgeon to palpate most of the abdominal organs. Nass- 
baum assures us that he has felt more than once the ^ip of the atemam 
with the hand employed in the manual exploration by tlie rectum. 

Wagstafl| places great stress on the importance of manual explor- 
ation by the rectum as a diagnostic measure, as appears from one of 
his conclusions: "That the causes of obstruction can generally be 
doterrained by the history of present and past illnesses and by Uior- 
ough extcnial examination, and that manual exploration by the roc- 

■ Cbm or IiiU>ntluii] ObstnictLuti with Ruinnrkn, Drltliih Uvdloal JuiimBi, ISSB. 

f Uob«r ElnruhnuiK von nUHKlgkollon lu IlnrnblBBo iind IJono. DuuUohe Kllnlk, 

Wii, So. a. 

X On iDlMtlnsl Obnruct)o[i. Ht. Thuuini' nufi[}it&l ItvpurlB, Nuw SorleH, vol. fv, ISII. 
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I turn is certainly the greatest advance in our means of diagnosis." 
The glowing accounts of the value of this method of exploration 
were soon followed by the report of disastrous consequences such as 
rupture of the gut and permanent loss of function of the sphincter 
musclea. Manual exploration by the rectum should only Iw under- 
taken by surgeons with small slender hands, and the examination 
should be made with the patient fully under the influence of an 
antesthetic and always with the utmost care and gentleness. This 
method of examination will enable the surgeon to ascertain the 
location and nature of obstructions telo^ the sigmoid flexure, the 
L fliistence of volvulus at the sigmoid flexure, and to determine the 
I presence of pathological conditions in the pelvis which might have 
J OiiiBed the obstruction. As a therapeutic measure this procedore can 
^^be employed in the removal of foreign bodies or an enterolith within 
^fnnach of the hand, and in the reduction of some cases of intussuscep- 
^rtion where the invaginated portion of the bowel has passed beyond 
P the sigmoid flexure. 

6. Taxis and Massage. 
Hutchinson decidedly opposes early operative interference in cases of 
intestinal obstruction, and expects little from it in those which have 
been some time in existence. He advocates what he terms abdominal 
Ua^g, under an anesthetic. By abdominal taxis be means a thorough 
kneading of the abdomen, with inversion of the patient, sbaldog him, 
toBaing him in a blanket, and a variety of rough performances, the 
object being to dislodge the bowel, or untwist the volvulus. At the 
same time he advises large enemata and cathartics. If these means 
do Dot lead to the desired result he waits and keeps the patient on a 
low diet, and administers opium or belladonna internally, and subse- 
qnently repeats the abdominal taxis. He reports a number of cases 
BiiccessfuUy treated by this method. It is doubtful if any surgeon at 
the present time could be found who would be willing to subject his 
patients to such a primitive treatment as advised by Hutchinson. In 
most forms of intestinal obstniction such treatment is not only unsci- 
entific and useless, but attended by great risk to life, as the violent 
movements would not only aggravate the mechanical difficulties which 
have caused the obstruction, but might produce rupture of the dis- 
tended intestine, and could not fail in causing exacerbation of the vas- 
CTilar disturbances. Taxia and massage scientifically practised have a 
limited range of application in the treatment of intestinal obstruction 
when it is due to the presence of a foreign body, a ftecal occumnlation 
or an enterolith, and should only be resorted to before these causes have 
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developed inflammatory changes at the seat of impaction. A Domber 
of MQch cases are on record where this treatment proved succesBfal. 

Streubel* succeeded in a boy eleven years of age suffering from in- 
testinal obstraction due to the impaction of a mass of cherry stones 
above the ileo-ctecal valve in removing the cause of obstmctioD by 
submitting the swelling to gentle massage frequently repeated. 

Maroltef gives an account of a case of acute intestinal obstraotion 
which bad lasted for eome days when fsecal vomiting set in, and is 
which the usual internal treatment with opiates and chloroform afforded 
no relief, which was promptly cured by palpation of the abdomen made 
for the pQri>OB0 of locating the seat of obstruction. The patient ex- 
perienced a sensation at the time as though the obstruction had given 
way and soon afterwards had a number of evacuations in which a 
gall-stone the size of a walnut was found. The author refers to five 
oases of intestinal obstruction caused by the presence of gall-atones, 
collected by Fauconneau-Dufresne. One of these cases came under 
the oliNiTvation of Mayo. In this case the gall-stone was also dis- 
lodgo'l by palpation, followed by cessation of the symptoms of ob- 
struction and recovery of the patient. The remaining four patients 
died. In cases of ftecal accumulation in any portion of the large in- 
teotiiio from the cwcum to the sigmoid flexure unattended by inflam- 
matioM and giving rise to symptoms of obstruction, and not amenable 
to irrigation of the colon, massage and taxis should be made while the 
patient is under the influence of an anfflstbetic so as to enable the op- 
erator to break vy the mass and to force it onwards in the interior of 
the bowel to a point where peristaltic action is more active. 

7. PuTictwv of Intestine. 

Advanced oases of intestinal obstruction are always attended by 
great distension of the bowel on the proximal side of the obatruotion, 
A condition which causes increased intra-abdominal pressure. The 
tympanitic distension of the abdomen may be so great as to destroy 
life by the suspension of important functions from mechanical pres- 
sure. The diaphragm is pushed upwards so far that death may ensue 
frimi asphyxia, or the circulation is so far impeded by compression of 
the hwirt as to cause death from syncope. Great distension of the in- 
testineH on the proximal side of the obstruction also aggravates the 
mechanical difficulties which have caused the obstruction, aa the dis- 

* Uelwr KrIiBnounK und BBliandJung der inneren Dannemklemmung, Poster viertel- 
JBliniscbrin, B. XV, 1B68. 

t EinkUtiiiDung •inea Oalleu stoineB im Darme. Heilung durcb Palpition dM 
Bftuchei. Sohmldt'i Jahrbaoher, B. S3, p. ISO, 
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tended bowel tinder such circumBtances forma numerouH flexiooa whicli 
interfere with the free passage of its contents as far as the obetruc- 
idon, at the same time the distended coils may remler the bowel less 
permeable at the seat of obstruction by compression. The anxiety 
vitb which surgeons look upon extensive tympanites following the 
oonrse of intestinal obstmction is universal, hence it is only natural 
that for a long time it has been customary to make attempts in afford- 
ing relief by puncturing the distended bowel through the abdominal 
wftIL A sniall trocar was nsnally employed for this purpose and since 
the introduction of the hypodermic needle and the aspirator a hollow 
needle of one of these instruments has been used. Cases have been 
reported where repeated punctures not only afforded relief, but finally 
led to a permanent cure. In some instances the cannula of a trocar 
after puncture was allowed to remain until a ffecal listula had been 
established. An intestine distended to the extent of giving rise to dis- 
tressing and dangerous intra-abdominal pressure is always in a paretic 
condition, unable to expel its contents and whatever escapes through 
a needle or the cannula of a trocar is expelled by the contraction of 
tlie abdominal wall. This applies not only to the liquid, but also to 
the gaseous contents. I have repeatedly satisfied myself during opera- 
tions on the living subject, and in animals where the obstruction waa 
caused artifioially that mere puncture empties only a limited space not 
more than six to eight inches on each side of the puncture. If aspi- 
ration is practiced at the same time the effect is doubled ; further 
evacuation is arrested by flexions among the distended coils and val- 
vular closure of the collapsed segment of the intestine at the terminus 
of the evacuated area. The recorded results of puncture of the in- 
testine represent largely only the successfnl cases, while the numerous 
F imlores seldom find their way into literature. Puncture of a healthy 
Intestine with a needle of moderate size is never followed by extra- 
I Tuation, as the irritation incident to the puncture always produces 
Egouiscular contractions which start from the point of puncture and at 
Bi^oce obliterate the canal made by the needle. Puncture of a paretic 
B'inteBtine is always attended by great risk of extravasation, aa the 
iDnBGolar coat has lost its tonicity and the track of the needle or tro- 
car is slower in closing, or remains permanently patent. N'umerouB 
caaea have been reported where a mere needle puncture gave rise to 
escape of frecal contents into the peritoneal cavity. As the removal 
of the tympanites is the means only in exceptional cases of removing 
the cause of obstruction, and as the puncture of a distended paretic 
intestine is never devoid of risk of causing fffical extravasation the 
gitimate indications for puncture of the intestine are extremely lim- 
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ited. If employed at all puncture is only applicable to cases where 
no mechanical obatruction is present, and wbere the rapid dit 
tenaion of the abdomen, in itself, constitutes an imminent source of 
danger. Piincture should never be resorted to with a view of remov- 
ing liquid contents ; its use should be limited to the evacuation of 
gases. For this purpose one of the smaller needles of an aspirator 
should be used. The point of the needle should be sharp so that it 
can be readily passed through the intestinal wall. The needle should 
always be thoroughly disinfected by heating it in the flame of an al- 
cohol lamp. The point of puncture ahouid be made at the most 
prominent point and the Instrument pushed boldly forwards until sU 
resistance is overcome. As soon as gas escapes the intra-abdominal 
pressure should be increased by gentle and uniform compression of 
the abdominal walls. As soon as gas ceases to escape aspiration should 
bo made and continued as long as anything can he evacuated, and 
until the needle is withdrawn but not at the time it is withdrawiu 
Should it be possible to ascertain the location and direction of the 
part of the intestine to be punctured, it is advisable to make the punc- 
ture obliquely in the long axis of the bowel so as tq guard more effeo- 
tnally against extravasation. 

8. Uniform and UniTiXemipted Compression of the Abdomen. 
In all cases of intestinal obstruction, but more particularly in the 
chronic form, uniform firm support of the abdomen affords relief to 
the patient and is one of the best means of preventing rapid disten- 
sion of the intestine above the seat of obstruction. li'ixation and 
equable compression are resorted to in other parts of the body as the 
best known means in controlling muscular spasm. It is only reasona- 
ble to expect that the same measures should prove useful in retarding, 
if not preventing, the violent peristalsis in cases of intestinal obstruo- 
tion, and especially in preventing over-distension of the intestine. 
Equable compression of the abdomen should be made before great 
distension has occurred. Uniform compression of the abdomen is best 
secured by padding the iliac regions with absorbent cotton and then 
enveloping the body from the pubes to the tip of the sternum with 
broad strips of adhesive plaster which should be made to overlap eaoh 
Other. 

9. Enter otomy. 
In 1B40 MSIaton made the first enterotomy for intestinal obstruc- 
tion. He conceived the propriety of such an operation from Man- 
noury, who in bis thesis in 1819, first called attention to the formation 
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of a preternatural anus in eases of intestinal obstruction. N61aton 
taught that by opening the abdomen in the right inguinal region and 
seizing the first distended coil that might present the surgeon almost 
without exception would establiah the artificial opening in the bowel 
near the ileo-cfecal region. The mortality of enterotomy has been 
nearly as great as that of laparotomy with removal of the cause of 
obstruction and on this score alone its further application should be 
limited to esceptional cases, cases where a radical operation is inadmis- 
sible on account of the nature of the obstruction or the enfeebled con- 
dition of the patient. No one who under the pressure of circum- 
Btances has been forced to establish a preternatural anus has left his 
patient with a feeling of satisfaction, as he must have been sadly im- 
pteased with the fact, that, at best, he has only succeeded in relieving 
tlie BTgent symptoms of the obstruction, while he has failed in reuiov- 
ing the cause, and consequently also in restoring the continuity of the 
inwetmal canal. A patient with an artificial anus is indeed an object 
fi pity, as experience has sufficiently demonstrated how difficult it is 
in many instances to close the abdominal opening, even after the causa 
^f obstruction is subsequently removed or corrected spontaneously, 
Tithoiit exposing him a second time to the risks of life incident to an- 
other abdominal section. If the causes which have led to the obstruc- 
lion are of a permanent character, all attempts at closing the fistulous 
opening will, of course, prove worse than useless, and the patient is 
cundemned to suffer from this loathsome condition for the balance of 
his life-time without a hope of ultimate relief. I believe I can safely 
niafce the statement without fear of contradiction that most of these 
anfortunate patients would prefer death itself to such a life of misery. 
In performing enterotomy the surgeon has no means of selecting the 
most desirable place in the intestine for making the opening. The 
only rule laid down by the text-books, and the only one applicable in 
Bach a case, is to secure in the wound and open the first distended loop 
which presents itself. It not infrequently happens that the opening 
IB made far above the seat of the obstruction, an occurrence which is 
attended by two immediate sources of danger : 1. Physiological ex- 
clusion of a large portion of the intestinal canal, which in the event 
the patient recovers from the operation and the cause of obstruction 
remains permanent is followed by marasmus which in itself may prove 
the cause of a subsequent fatal issue, 2. The portion of intestine be- 
tween the artificial opening and the seat of the obstruction being the 
part which has suffered the most from the effects of the obstruction 
_remainB distended and continues to exert the same deleterious effect 
e the operation. Many able surgeons, even at the present 
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time, prefer enterotomy to laparotomy and mention as principal argu- 
mentH in its favor that it requires leoB time in its execution and can 
therefore be resorted to in patients where a radical operation for this 
reason alone wonld be inadmissible ; again, it is claimed that the in- 
testine above the seat of obstiniction is not in a condition for direct 
operative measures which have in view the restoration of the conti- 
nuity of the intestinal canal It must, however, not be forgotten that 
in quite a number of cases the Hocond objection to a, radical operation 
does not apply, as the removal of the cause of obstruction is accom- 
plished without interrupting the continuity of the intestinal canal, 
and as I shall show further on, in the remaining cases, where the cause 
of obstruction cannot be removed the continuity of the intestinal 
canal can be restored by making an intestinal anastomosis which can 
be done without greater immediate or remote risk of life than attends 
enterotomy. As the technique of radical operations for intestinal 
obstruction will be improved, the indications for enterotomy will 
diminish. As long as the patient's strength warrants a radical opera- 
tion enterotomy should never be performed. In patients so enfeebled 
that the administration of an ansestbetic would be attended by imminent 
danger to life an enterotomy can be made without aniesthesia and un- 
der such eircuni stance 8 will be the means of occasionally saving a lif* 
which otherwise would be lost. The operation is performed by nuk- 
ing an incision not more than two and a half inches in length in the 
right iliac region, above and parallel to the outer half of Poupart'* 
ligament. The tissues should be recognized aa they are divided, with- 
out, however, using a director until the subperitoneal fat is reached. 
This layer is divided bluntly and pushed aside when the peritoueam 
comes into view. This membrane is seized with a toothed foroepa or 
lifted up with a sharj) hook and carefully incised and divided upon a 
grooved director. The peritoneum is united all around with the skin 
by a continued suture. Almost without exception, a distended knuckle 
of intestine, readily recognized by its size and color, presents itself in 
the wound, and is united with the external wound ; and after it ia 
securely fastened, an incision large enough to admit the tip of the index 
Snger is made in the bowel and the margins of the visceral wound 
sutured separately to the external wound by a single suture on each 
side, so as to secure patency of the opening. On incising the bowel 
the surgeon is often disajipointed at the small amount of gas and fluid 
which escape, and it is frequently several hours before a free eituape 
takes place and the abdominal distension begins to diminish. The 
escape of intestinal contents is expedited by the introdnotion of ■ 
large sized N61aton's catheter. 
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10. Colotomy. 
Colotomy will always retain a place in operative sargory as a pallia- 
live and life-prolonging proeedtire in the treatment of carcinomatous 
^enosifi of the lower portion of the colon, and in cases of inoperable 
carcinoma of the rectum. The recent advances in abdominal surgery 
liave rendered the old-fashioned lumbar or extra- peritoneal operation 
tiBOlete. The modem operation is made by opening tho peritoneal 
ivity in the right or left groin according to the indications which are 
be fulfilled, and one of its principal objects is to terminate the in- 
itinal canal at the artificial anus so as to provide absolute physiolog- 
il rest for the portion of the bowel below it. The obvions disad- 
rintages of colotomy, as usually performed, are cited by Maydl* 
the reasons which induced him to devise the operation which 
has described. He opens the peritoneal cavity by Littre's in- 
ion, and draws a loop of intestine forward till its mesenteric 
Itlaohment is on a level with the external incision. Through a 
dit in the mesentery close to the gut is inserted a hard rubber 
^linder wrapped in lodofonn gauze ; a goose-quill will answer the 
[le purpose. This device holds the intestine in the wound and 
ivents its return into the abdominal cavity. By means of a row 
sutures placed on each side of the prolapsed gut, including 
serous and muscular coats, the two limbs of the flexure, in so 
as they lie in the abdominal wound, are stitched together beneath 
robber support. If the intestine is to be opened immediately, it 
Btitohed to the parietal peritoneum of the abdominal incision and 
I latter protected by iodoform collodium. IE the bowel is to be in- 
ed later, the latter is not stitched to the peritoneum, but surrounded 
iodoform gauze packed in beneath the rubber support, the incision 
the bowel being made four or sis days later after the peritoneal 
rity has been excluded by firm adhesions. If the artificial anus is 
de for lesions incapable of subsequent removal, a transverse open- 
; Inclading one-third of the periphery of the bowel, is made by the 
iino-oantery, drainage tubes are inserted into the two lumina, and 
linteatine is carefully washed out. If the progress of the case is 
'actory the bowel is out through completelj^in two or three weeks, 
rubber support serving a useful purpose as a guide in making this 
daion, a few sutures will serve to secure the cut end to the skin. If 
Ihe direction of the muscular fibres has been respected in making the 
abdominal incision, the patient is provided with such an efiicient sphinc- 
ter that a large drainage tube is required to keep the opening patulous. 
* Cenlraiblutt f. CMnirgie, 18BS, No. 21. 
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Should thct an.iftcial anns onl; be a temporary one tbe LQcigiimbB 
iatCNtine is made in a longitudinal direction. Wlien it has becoatq 
sirnble to close the artificial opening, the rubber anpport ii r 
after which the bowel retracts and the opening often closes n 
any further treatment. If the adhesions are too firm for thi* thcjH 
removed and the bowel is sutured and returned into the p 
cavity. Lauenstein accomplishes the same object by suturing fintfl 
peritoneum to the skin, thus lining the external incision by pentoM 
then drawing out a loop of intestine and closing the parieul v 
by sutures passing through the meso-colon of the prolapsed p 
of intestine which is thus fastened in the abdominal tucieion ; i 
the serosa of each limb of the prolapsed loop is stitched thr 
entire circumference to the parietal peritoneum. 

An interesting discussion has arisen lately in Germany in regirfj 
a step in the operation of colotomy which was described by S 
So far the operation has been only done on dogs. It co; 
ing the abdomen transversely in the region of the transverse tt 
stitching the peritoneum to the edges of the wound, drawing o 
oolon, making a slit in the meso-colon near the gut with a blast In 
ment and closing the abdominal wound with two or three e 
which are passed through the slit in the meso-colon. The obJM 
this is to secure a loop of the colon outside of the abdominal c 
This loop is to be carefully stitched at each aide to the edge o 
(now) two abdominal openings, aft«r which it is to be opened b 
incision, or if the symptoms are not urgent the incision is j 
for a few days until the peritoneal cavity has been shut off by d 
aions. As a general thing Lauenstein's operation will be found I 
plest and should receive the preference in ordinary ciwes. The J 
om operation of colotomy is indicated in cases of congenital atS 
of the rectum when the bowel cannot be readily reached from belo*?' 
also in cases of carcinoma of the sigmoid flexure and the rectum n"' 1 
amenable to a radical operation. Finally the operation might beciw' 
necessary in irreducible colic invagination in which for anattiniii^ ' 
reaNons resection or anastomosis cannot be done. 



tl. Abdotninal Section. 
A radical operation in the treatment of intestinal obstrnctioDg 



braces the fulfillment of two principal indications: 1. The removi 
rendering harmless of the cause of obstruction. 2. The immedi^ 
restoration of the continuity of the intestinal canal. To meet the fi*"^ 
Ind ication the cause of the obstruction must he found, its nature J* 

• fioDtrnlblatt f. Chirurgie, May E, 1888, 
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termined, and whenever advisable or practicable, it is removed, a step 

in the operation wbich may be very easy, or may demand a moat 

formidable and serious undertaking, more especially in cases where the 

pathological conditions which have given rise to the obstruction are 

r of such a nature as to constitute in themselvea an imminent or remote 

I source of danger, as, for instance, malignant disease or gangrene of 

the bowel from constriction. Abdominal section in the treatment of 

intestiDal obstruction has so far been attended by a fearful mortality. 

Owing to the fact that most operations were performed when the 

patients were in collapse, or when the parts involved in the obstruc- 

i tion had undergone advanced and often irreparable pathological coD' 

I ditions. 

Ashhurst* tabulated fifty-seven cases of laparotomy for acute intes- 
[ tinal obstruction from other causes than from intussusception, from 
I wliich it will be seen that only eighteen terminated favorably, ao that 
t that time the mortality of laparotomy in cases of intestinal obstruo- 
I tion other than intnseoaception, was over 68 per cent. Most of these 
I operations were performed without antiseptic precautions. 

Schramm has collected one hundred and ninety cases of intestinal 
strangulation treated by laparotomy, including three cases observed 
by himself in the practice of Mikulicz, He alludes to the difficulties 
encountered in the diagnosis of these cases and pleads in favor of 
early operative interference. Of this number 6+.2 per cent, died, 
the mortality before the antiseptic treatment of wounds being 73 per 
eeot,, and since that time 58 per cent. The cause of strangulation and 

I mortality attending each kind may be gleaned from the following 
bible: 
b 



.Invagination, -- 8 ovired, 18 died. 

-Bands, or intestinal diverticula 13 " 86 ■' 



Eeduction en jnaase, - " 

Torsions, ' 

. Knotting of bowel, - -- * 

Internal strangulation, * 

--.Foreign bodies, * 

-.Neoplasms, - IJ 

Unknown causes, 



_ ' Cnrtiat bas coUeoted the c«.e« of mtestmiil obstruction Melted by 
abdominal lection .ince the year 187S, oOTiieqnently moe tbe anti- 
.eptio treatment of wound, was Introdneed. Table I. .bows a total 

• Anier. Jour. Med Soiencea, July, 1874. , .j u 

t The Results of Laparotomy for Ac!..t« IntesUnnl ObatrurtiM. Annals ol SurRBry, 




68 SURGICAL TREATMENT OF INTESTINAL OBSTRUCTIOK. 



1 

md twcil 



of three hnndred and twenty-eight c.aaes mth one hundred an( 
recoveries and two hundred and twenty-sis deaths, the percentage o' 
mortality being 68.9 — a higher percentage than that of Schramm's eoL — 
lection. Table III. shows that in one hundred and one cases, the failur. 
of the operation was due directly to the unfavorable condition of th 
patient, who was in a dying condition in eight cases. In the majorit^^ 
of the cases with complications, forty-one in all, the fatal result 
alflo really due to the condition of the patient, for the existence of per£ " 
tonitia or gangrene of the bowel at the time of operation xhows tbi 
there had been too much delay in resorting to operative measures ant^ 
most of these cases died a few hours ofter operation. In twenty-eigh"' 
eases the cause of obstruction was not found, or could not be removed, 
and in eleven the reports are bo defective that the cause of death oannoC^ 
be ascertained from them. Of the remaining forty-five fatal cases, thir 
teen died of shock, in three cases the unusual length of the operation 
was probably the direct cause of death, and in seventeen cases, sepsis, 
probably due to the operation was the cause of death. In twelve 
cases the cause could not be definitely learned, but as death was fol- 
lowed in most of them within twenty-fonr hours after the operation, it 
was probably shock and exhaustion. In two hundred and forty-seven 
cases where the cause of obstruction was removed, the mortality was 
only 62.V per cent.; while in forty-seven in which it was not done, the 
mortality was 86,4 per cent. In forty-one cases where the obstmc- 
tion consisted of invagination, volvulus, adhesions, bands and inter- 
nal incarceration, in which the obstruction was not removed, not a 
single one recovered, although in sixteen an aitificial anus was made. 

The greatest mortality attended cases where from any cause sutur- 
ing of the bowel was made, attaining the extreme point of 86.6 per 
cent, in forty-five cases. The necessity for a short operation is well 
shown by the oases collected by Curtis, which give a mortality of 
S7 per cent, in one hundred and ninety cases in which the operative 
interference was limited to relieving the obstruction, without wound- 
ing the bowel, while it rose to 1'J |>er cent, in fifteen cases in which 
it became necessary to establish an artificial anus after the obstruction 
had been removed, and to 83 per cent, in forty-eight cases Ln whiofa 
the gut had to be sutured. In all these cases the true danger lay ia 
the length of the operation, for death resulted from the immediate 
effects of the operation in most of the cases. These statistics shov 
the value and importance of an early operation, as sometimes delay of 
only a few hours will bring complications which not only necessitate 
more time in their removal, but will at the same time necessitate a 
resection or an anastomosis, which, had the operation been done at 
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la earlier date, might have been obviated. The older teit-books on 
surgery always cautioned the practitioner to postpone the operative 
treatment of a Btraogulated hernia for a certain length of time which 
vas often consumed in vain attempts at reduction, consequently the 
old statistics of herniotomy present a high mortality when contrasted 
witli recent operations. This striking contrast was brought about not 
wlely by an improved technique, or by the introduction of antiseptic 
eurgery, but it is largely owing to the modern teaching that it is dan- 
gorons to delay an operation, if the strangulation is not relieved by 
gentle taxis persisted in not for hours and days, but only for fifteen 
minutes, and at the utmost for half an hour. Modern surgery recog- 
nizBB the safety of an early operation for strangulated hernia, and the 
resalts which have been obtained have demonstrated the wisdom of 
Ihe change in practice. Vain and prolonged attempts at reduction of 
a strangulated hernia aggravate the causes which have produced the 
Mraogalation and hasten the pathological changes in the strangulated 
intestinal loop which arise from the strangulation. If delay ia dan- 
gerous in a ease of strangalated hernia, what can we expect of a lapar- 
otomy for intestinal obstruction when postponed nntU the patient has 
bwn exhaasted or the local conditions necessitate complicated opera- 
tive measures ? In strangulated hernia the destructive changes in the 
constricted intestinal loop affect by continuity and contiguity pri- 
marily only a limited peritoneal surface, while in intestinal obstruction 
the seat of obstruction is in direct conmiuni cation with the entire 
peritoneal cavity which becomes the seat of a rapidly fatal septic 
inflammation if gangrene or perforation have caused the infiamma- 
tion. A recent intestinal obstruction due to a change of visceral 
relations such as flexion, volvulus, and invagination if subjected to 
opiTative treatment before consecutive pathological changes have oc- 
curred would offer but little difficulty to mechanical correction of the 
disjikceroent, and as in such cases the intestinal tube would be in a 
heslthy intact condition the danger of the operation would not be 
greater than that of an ordinary ovariotomy, I think enough has 
been said in favor of an early operation in all eases where the signs 
and symptoms indicate the existence of an obstruction which does 
not yield to milder measures. Intestinal obstruction is a surgical 
lesion in every sense of the word, and should be treated from the 
very beginning upon common sense surgical principles. To temper. 
ize with such cases by the administration of uncertain drugs must be 
looked upon as evidence of ignorance or a relic of barbarism. The 
I ^eatmcBt of a case of intestinal obstruction upon the expectant plan 
1 gangrene or perforation has taken place, which, if submitted in 
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time to proper eargicst treatmeat, might hare been cared by one 
stroke of the adason ahonld be cooadered as gross n^ligence for 
viiieh the modem aggreHare physician and gorgeon can offer do jna- 
lificafion or apology. The fntftre pn^rese of abdominal salary will 
eooqner the difficulties vhich dot sorroDnd the diagnosia and treat- 
ment of intestinal obstraetion. Ecperimental reseaivli and more 
carefol and accnrale clinical ob^erratioa will solre the difficult prob- 
lems which now surround as in thi^ as yet unexplored field of surgical 
labor. Laparotomy for intestinal obstraetion should not be ander- 
taken by every tyro in surgery. The one who undertakes it should be 
master of the sitoatioa, familiar with every detail of the techoiqae of 
different operative procedures and fully conversant with the manifold 
eomplications with which he may be confronted. Every possible con- 
tingeney mast be folly considered before the abdomen is opened, aa 
this is an operation where unnecessary hesitation and loss of time 
weig^i heavily in the balance on the side of failure. like- other ab- 
dominal operations laparotomy cannot be mastered in the lecture room 
or even under the tuition of cTperienced snrgeons. Those who expect 
to perform this operation must, in the first place, have a perfect knowl- 
edge of the structare and relations of all the abdominal organs in con- 
ditions of health and disease and must actjoire the necessary operative 
skill on the cadaver, and then what is still more imporlant, sbonld 
make the more important operations on the living animaL It is not 
necessary or even desirable that every physician should beoome a 
laparotomist, bat in every section of the country, distant from the 
medical centres, some one should interest himself in this branch of 
Burgerr and prepare himself to meet each emergencies. Unlike s 
patient suffering from an ovarian tumor, patients affected with acat« 
intestinal obstruction cannot be transported great distances, and as 
loss of time leads to disastroos consequences it is not always possible 
to secure the services of a surgeon versed in abdominal surgery from a 
distance, and for such contingencies I should recommend that at least 
one member of every county or district medical society should famil- 
iarize himself sufficiently with the details of intestinal surgery, so that 
patients in his neighborhood may reap the advantages of modern ag- 
gressive surgery at the proper time and at their own homes. 

a. Preparations for tlte Operation,— The most careful and perfect 
preparations should be made for the operation. The presence of at 
least three reliable and intelligent assistants is an absolute necessity. 
As an exventration may become necessary and exposure of the intes- 
tines to a cool atmosphere is prodnctive of shock an equable tempera- 
ture of from 80° to 85° F. should be maintained in the operating room 
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from the beginning to the end of the operation. Opinions among oper- 
ators may etill differ as to the wisdom or even propriety of using anti- 
Beptics in a healthy peritoneal cavity, but no one at the present day 
wonld have the courage to oppose the use of strictest antiaeptio 
precautions in securing an aseptic condition for everything thett 
viiil come in contact leitk the wound or the peritoneal surfaces. 
The operating room must be cleared of everything, except the 
bare walla and windows, and the whole of its interior surface 
washed with a strong solution of sublimate or carbolic acid. The 
talile and stands are disinfected in a similar manner. The blan- 
kets if not perfectly aseptic can be covered with linen sheets. 
Heat ie the most reliable, safest and cheapest sterilizer, and can 
be Qsed for the disinfection of towels, napkins, instruments and 
wash-basins. The operator must satisfy himself of the aseptic 
natu/re of everything which is itsed inside of the peritoneal cavity. 
The abdomen of the patient and the operator's and assiatants' hands 
are rendered aseptic by washing with potash soap and warm water, 
and afterwards with a 1-1000 solution of sublimate. The water used 
for solutions and sponges is steriliised by boiling. For the protection 
of prolapsed intestine, compresses of aseptic gauze or napkins are bet- 
ter than sponges, and the temperature of the parta ia maintained, not 
by pouring warm water on the compresses, but by removing them and 
applying new ones wrung out of warm water. The danger of using 
'Corrosive sublimate solution within the peritoneal cavity is well shown 
hy KQmmell's experience.* He made nine laparotomies, using for 
the sponges a 1-5000 solution of sublimate aud all of the patients 
Koovered without an unpleasant symptom. Then be met with two 
<!Mea of sublimate intoxication in succession, having used the aamo 
strength of the solution. One of the patients died on the fourth 
i»y and the poat-mortem revealed intestinal lesions characteristic 
rf acute mercurial poisonintr. The other patient recovered after a 
lingering illneaa, during which the symptoms of mercurial intoxica- 
tion were well marked. He cautions against the use of sublimate 
in debilitated, anaemic individuala, or in patients suffering from 
renal disease. In cases where the peritoneal cavity ia in a healthy 
Meptic condition the use of any of the stronger antiseptics is contra- 
indioated. For the cases where septic peritonitis, suppuration, gan- 
grene or perforation exists, a two per cent, solution of boracic acid, 
Of a saturated Kolution of salicylic acid (0.3 per cent.) should be kept 
in readiness for flushing the abdominal cavity. Bands of rubber or 

* Debar Sublimflt-ictoxicBtioD bei Laparotomien. CentralbLitt 1 Chirurgie, 1B8B, 
So. S2. 
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* On the Tecfaaiqiw at Ibe Operatitma for ^ B 
lletiuat Eeoirt. Feb, 2, 1888. 
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I ^9:sventration argue in favor of a loog incision through the median 
line. KUmmell adviaea that it Hhould be carried from the ensiform 
oartilage to the pubea for the purpose of affording free access to every 
j>an of the abdominal cavity. WhOe, on the other hand, a number of 
distinguished surgeons, among them Madelung, Czeruy and Obalin- 
elci are in favor of a small incision, Polaillon* is strongly in favor of 
a. lateral incision in opening the abdomen for the relief of intestinal 
obstruction in all oases where the seat of obstruction can be reached 
more directly by such incision. He also claims that in pases where ex- 
tensive meteorismua is present the distended idtcBtiDes are more prone 
to prolapse and are more difficult to retura through a median than a 
Ist^ral incision. He thinks that this is due to a lesser degree of intra- 
alxloininal pressure in the iliac than the middle abdominal region, and 
tliat in the former the m.u8cular fibres keep the margins of the wound 
in contact. He opens the abdomen in the ilio-iuguinal region by an 
incision parallel with the fibres of the external oblique muscle, and if 
occasion requires, it can be made sufficiently large to permit explora- 
tion of the abdomen by the introduction of the whole hand. In lateral 
laparotomy exploration is less easy, but this operation is indicated in 
all cases of localized obstruction, circumscribed adhesion, or when any 
sjinploms render it probable that the obstruction exists in one or the 
other aide of the abdominal cavity. In case a distinct swelling, the 
probable cause of the obstruction can be detected in the ileo-cseoal 
region, the ascending or descending colon, as will probably be the 
oase in ileo-cajcal and colic invagination, volvulus of the sigmoid flex- 
ure, tumors of the csecum and colon, the incision should be made 
over the most prominent part of the swelling, as such a course affords 
the most ready access to the seat of obstruction and greatly facili- 
t»tes the operative procedures which may become necessary. In 
feference to these points J. Greig Smith regards it as only less than a 
surgical calamity to perform median laparotomy for obstruction in the 
I colon, since in the majority of cases it must, he says, be supplemented 
I by a transverse or lumbar incision. 

I In all other forms of intestinal obstruction and in all cases where it 

I is found impossible to ascertain the nature and location of the obstruc- 

/ tion the incision should be made through the median line. Not much 

lime should be consumed in making the external incision. With suo- 

ceisive strokes of a sharp scalpel the tissues are rapidly divided until 

the subperitoneal layer of fat is reached. This is picked up and nipped 

between two toothed forceps ; when the peritoneum comes into view 

it is seized and divided in a similar manner. The incision is then 

* Gazette Medicate de Paris, April S&, 18S5. 
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enlarged as oircumstaDces may require by introducing the left mdai 
and middle finger into the peritoneal cavity and dividing the tissues 
with a blunt-pointed bistoury or aoalpel between them, llieniorrhage 
is arrested as it occurs by applying hmmostatic forceps to the bleeding 
pointa which in most instanceB obviates the application of ligatures. 
In reference to the size of the incision this will vary in accordance 
with the difficulties which are encountered in locating the seat of 
obstruction and in removing the cause, or canaes, which have produced 
the occlusion. With few, if any exceptions, it must be large enough 
to admit the introdnctitn of the whole hand. As a rule it may be 
stated that the ease in diagnosis increases with the size of the incision, 
and the danger which attends searching in the dark for the seat of 
obstruction more than overbalances the slight increase of risk incident 
to a large incision. Intra-abdominal manual exploration throngh a 
small incision is, in most instances, an unreliable diagnostic measure, as 
the cause of obstruction may be of such a character as entirely to elude 
such method of examination. It is a well known fact that the loca- 
tion of the seat of obstruction even in the post-mortem room after a 
full abdominal section has sometimes been found a difficult task. A 
l^rge incision shortens the operation by facilitating the intra-abdominal 
examination and the operative treatment of the obstruction and the 
immediate risks of the operation are diminished in proportion to the 
shortening of the time required in its performance. 

(f. Intra-abdominal Examination. — The first and most important 
object of the external incision is to enable the surgeon to make a satis- 
factory intra-abdominal examination. Unless a positive diagnosis has 
been made beforehand the first incision is an exploratory one. Ex- 
ploration of the abdomen for the purpose of locating the obstruction 
and ascertaining its nature is a more diflicult procedure than in cases 
of abdominal tumors, and on this account the first or exploratory inci- 
sion must be made at least large enough to enable the surgeon to com- 
bine ocular inspection with manual exploration. 

Smith says:* " The best guide to the seat of operation is not manual 
exploration, but visual examination, assisted, if necessary, by extrusion 
of bowel." 

The surgeon must bear in mind that in nine out of ten cases of 
intestinal obstruction the cause is located in the lower portion of the 
abdominal cavity, below the umbilicus, and that in the great majority 
of these cases it will be found either in the right or left inguinal 
region. 

Bryant lays down the rule thai in all abdominal operations for inCes- 
* Tbe British Medical Journal, A.iigviet 39, I8SB, 
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ninal obBtruction, wben the seat of obstruction cannot be readily I 
foond, the surgeon should find the cfflciim, since it is from it that he | 
will obtain his best guide. If this be distended, he will at once knoT 1 
that the cause of obstruction is below, if it be found collapsed, or not j 
t«DBe, the obstruction must be higher up. The naked eye appearances J 
of the intestine that presents itself in the incision will serve a useful | 
parpose in deciding whether it belongs to the part of intestine abore I 
or below the seat of obstruction. In all cases of intestinal obstruction J 
the bowel above the seat of obstruction is dilated and congested, wliile I 
below the obstruction it is empty, pale and contracted. The contents j 
of the presenting loop, if distended, will also indicate whether it is ] 
near or distant from the obstruction ; if near, it will probably contain 1 
fluid fieces and gas, if distant only gas- If the obstruction is located I 
the lower portion of the small intestine, or in any portion of the I 
lion, without exception, a distended loop above the obstractioB I 

spresents itself in the wound. 

Fowler* has called attention to the fact that in all forms of intestinal 
ibstmction the empty contracted portion of the intestine corresponding 

|to the part below the obstruction is always found in the pelvis, and that 

'it may be most easily reached towards the right side. He explains this 
the supposition that during the violent and continued peristalsis and j 

'gradual distension of the bowel above the obstruction, the smaller and 1 
IcBH active portion of bowel below, after expelling its contents, is forced j 
downwards into the pelvis, whilst the distended, and therefore specifi- I 
cally lighter, portions rise to the surface. The pelvis also is too small ] 
to hold a distended loop. If the seat of obstruction cannot be readily | 

;found by manual exploration of the regions whei-e it occurs most fre- | 
qoently two methods of further examination present themselves. The I 
l^eeenting bowel is drawn forward into the wound and systematically 
examined step by step as it glides through the fingers of the surgeon 
■who replaces the loops as they are examined. This method of exami- 
nation is only safe and practicable where the distension of the intes- 
tines is moderate, and the intra-abdominal pressure not extensive, so 
that loop after loop can be drawn forward, examined and returned 
without injury to the intestine. If this method of examination is 
selected it would be advisable to secure the portion of intestine first 
examined near the wound by passing a strip of gauze through its 
mesentery, so that in case the obstruction is not found in one direction 
the examination in the opposite direction can be made without passing . 
the portion already examined again through the operator's hands, 
:ulicz attains the same object by an assistant holding the first J 
•The LanoBt, June 30, 1883. 
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knuckle that appears against one of the angles of the woond while the 
operator examineB and returns immediately uoil after coil until the 
obBtruction is found. During the examination prolapse of the intes- 
tines is prevented by an assistant who guards the opening with an 
antiseptic compress, and thus as inspection is progresaing, unnecessarr 
exposure of the intestines is prevented. For the purpose of avoiding 
exventration and its evil consequences in cases of intestinal obstruc- 
tion with great distension of the abdomen, Madeiung* has recently 
described a new method of dealing with the distended intestines. He 
makes a comparatively small incision through the median line and 
brings the first distended knuckle of intestine that presents itself into 
the wound and by passing two fixation ligatures through the mesentery 
near the gut and making traction upon them draws it forward suffi- 
ciently far until both limbs of the loop can be ligated with a strip of 
antiseptic gauze at a point con-esponding to the external surface of 
the wound. The patient is now placed on his side and the prolapsed 
loop is incised over the convex surface and its contents evacuated. 
The gauze ligature is slowly loosened so as to prevent flooding of the 
wound with intestinal contents by too forcible escape of the fluid con- 
tents. When the spontaneous escape ceases a NSIaton's catheter is 
introduced into the incised bowel for the purpose of facilitating the 
escape of intestinal contents. Fifteen minutes are spent in efforts 
aimed at evacuation of the distended paretic intestine during which 
time anffisthesia is suspended in order to effect still further evacnatiou 
of the bowel above the seat of obstruction by the contraction of the 
abdominal muscles. After all discharge has ceased the visceral wound 
is cleansed and sutured and the ligatures on each side of the wound 
are tied so as to prevent undue tension upon the sutures after the gut 
has been replaced. The ligatures are left hanging out of the wound 
to serve as guides to the incised part of the gut after the completion 
of the intra-abdominal examination. The abdominal incision is now 
enlarged and the intestine drawn forward and careful search made 
for the obstruction. If this is not found the incised loop of bowel is 
brought into the wound, the sutures of the visceral wound and the two 
ligatures removed, and an artificial anus established by stitching 
the intestinal wound to the margins of the external wound, and the 
portion which is not required for this purpose is sutured. Wbile 
Madelung's procedure cannot fail in facilitating exploration of the 
abdomen by diminishing intra-abdominal pressure it is questionable if 
the room thus gained is a sufficient recompense for the time lost and 



* Zur Frage der operativon Behandlung der 
Klin. Ohinir^, B. XXX 71, p. 283. 
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Uie additional risks incident to an intestinal wound in a pla^e where it 1 
IB not required. If a laparotomy is decided upon in the treatment of 1 

an intestinal obstruction it is made for tlie distinct purpose of finding I 
and removing the obstruction, hence if the patient's strength is aueh I 
aa to warrant this treatment at all, the surgeon should not close the I 
abdomen with the principal object of the operation unaccomplished. 1 
How difficult it is to find the obstruction in some cases is well shown 
by Madelung, who in several cases where the seat of obstruction could 
not be located during life requested the pathologist when he made the 
post-mortems to locate the obstruction by, introducing his hand 
through an incision, allowing him from ten to twenty minutes for the 
exploration ; in every instance he failed to find or locate the obstruo- I 
tion within the specified time. Where the ordinary methods of 
eiamination through an incision large enough to permit the intro- j 
duction of the hand prove themselves inadequate in locating the 
obstruction, after a search of from ten to twenty minutes it is uaelesB 
and unwise to persist in pursuing the same course. Such cases should 
H dealt with by resorting to exventration. This method of explora- 
tion was first suggested by Harber in 1872, and practised by KUmmel* 
IE 1885. The large incision which he advocates is necessarily followed 
1>J prolapse of the distended intestine and enables the surgeon to 
diamine rapidly and accurately every portion of the intestinal canal 
with a view of locating the obstruction with little or no risk of in- 
flicting injury during the examination. The greatest objection that 
lias been urged against it is that it is sometimes exceedingly diffi- 
Bolt to replace the intestines even after the cause of obstruction has 
.been removed, as the paretic intestines are slow in regaining their 
normal peristaltic action, and that during the attempts at replacement 
the intestines are often injured. The proper way to effect replace- 
ment is to follow Ktlmmell's advice and instead of making direct 
compression to resort to protection of the intestines by covering 
the whole mass with a warm moifit aseptic compress, the margins of 
■which are tucked in under the abdominal incision ; in this way the 
:lx>'wel8 are protected against the injurious effects of iixegular direct 
preBsnre and are guided back into the abdominal cavity as the wound 
is closed by tying the sutures already in place from above downwards. 
If uniform, diffuse, gentle pressure fails in replacing the intestines then 
the margins of the abdominal incision should be lifted with blunt 
hooks, an expedient which renders material aid in effecting replace- 
ment. Should the obstacles be so great as to frustrate all attempts at 
Ueber LuparDtomie bei inneier OarmemkleDUiiUDg, Deutsche Med, Wochenscbirft, 



replacement it in better to reiort to incision and evacuation of the most 
distended portion of thi- prolapsed bowel which can be done with 
greater nafety and more marked effect than by the plan devi»«d by 
Madelung. Thiit i§ well illuMtrutcd by a caM thnt n;c«ntly c«n« 
ander my observation which I will report in brief. 

The patient was a woman forty-eight years of age, the mother of 
eight children, the laNt being an infant ten months old. 8he atated 
that she had xuffered during the last year from constipation, but had 
always been promptly relieved by cathartics. Ten days beforo her 
admission into the Milwaukee Hospital, April IH, IBSft, iiyniptoraB of 
acute intcdtinal obstruction appeared which Increased in intensity until 
fivcal vomiting HU|>ervened the day before she came under my obaer- 
ration. She had been treated by high injections and irrigation of the 
stomach, the former without any effect, the latter afforded great re- 
lief. The patient was well nourished and her general appearance gara 
ritM^ to no HUMpieion of malignant disease in any of the organs, 8b« 
had pasMid nothing per viam naturalls since Mhe watt taken ill, and the 
retching and vomiting were persistent. The abdomen was uniformly 
and enormously distended ; upon the surface of the abdominal wall 
the oatlines of some distended coils of intestine could bo distinotlj 
outlined The tympanitic distenMion of the abdomen interfered with 
respiration, the reMpiratory movements being shallow and rapid, lips 
oyanosed and extremities c.oM. Examination per vaginam and rectun 
revealed nothing as to the seat and nature of the obstniction. Per- 
cussion and palpation of (he abdomen yielded the same negative ro- 
■ultA. Laparotomy was perfonnod under the most careful antiseptic 
preoautions. The stomiuih was irrigated and chloroform ujted aa an 
anicNthetic. The operation was performed with th« patient upon a ml^ 
ber bed filled with hot wal«r. The first incision was made half waj 
between the umbilicus and pubes and large enough to permit the in- 
troduction of the hand. As soon as the peritimeal cavity waa opened 
a loop of small intestine distended to three times its natural »\xe and 
intenwiy eong<>Ntc-d presented itsc-lf. This was pnithed aside and simi- 
lar loops made their appearance. I now introduce<l my hand and found 
that the cieeum and entire colon were also enormously diHtended which 
■atisHed me that the obstruction must bo located low down in thft 
colon, or the upper part of the rectum ; but the most careful attempui 
by manual exjiloration failed in funiishing any cine as to the locAtion 
or nature of the ohstnietion. The incision was enlarged upwards an 
inch above the nmbilicus and downwards to the pubes for the purpOM 
of effecting complete exventration. Two assintants caught the inte*- 
tines as they prolapsed in warm moist atieptie eomprewHes, and a* th« 
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abdominal cavity was nearly empty I could explore with ease the Big- 
moid flexure, which I had reaHon to believe was the Beat of the ob- 
stmction ; as this part of the colon was also greatly distended, I had 
to proceed lower down with my exploration and finally found a circn- 
lar carcinoma below the sigmoid flexure in the pelvic cavity near the 
junction of the colon with the rectum. As resection in thia locality 
was impossible and for the same anatomical reasons an anastomoBiH 
could likewise not he made, I was forced to establish an artificial anus. 
In examining the colon with the view of the best locality for making 
a colostomy, I found that the enormous dilatation of this part of the 
intestine had resulted in such an etongation as to force the transverse 
colon in a downward direction nearly as far as the brim of the pelvis, 
1 made an incision in the left inguinal region above Poupart's liga- 
ment two inches in length and sutured the parietal peritoneum to the 
skin. Into this incision a loop of the displaced transverse colon was 
pushed by the hand within the abdomen and fixed by a number of 
jSTnres. When this was done I attempted to replace the intestines, 
It after trying all the ordinary devices I had to abandon the attempt, 
pstient was now placed on her side, and one of the most dis- 
ided loops was grasped, held over a baain, and punctured with 
trocar, while the remaining intestine remained covered with the 
'Inn oompresses. As the escape of gas and fluid fieces through the 
lula was very slow, an incision an inch and a half in length was 
in the gut. As the intestine did not contract the escape of con- 
waa very alow, and I had to resort to pouring out of the con- 
it were, by seizing the gut several feet above and below the 
ion and elevating it, a large quantity of fluid fteces was literally 
out. When no further evacuation could be effected the vlsce- 
wound was closed by the continued suture, and after the loop was 
inghly disinfected the bowels were returned without further diffi- 
Ity. The abdominal incision was closed in the usual way, only that 
Ided two tension sutures as a matter of precaution. After the ab- 
linal wound was closed and dressed, the colon that had been stitched 
the inguinal wound was incised and the margins of the incision 
irately stitched to the sides of the external wound, A considera- 
quantity of gas and fluid fseces escaped. The vomiting ceased 
't the operation and the patient rallied under the effects of stimu- 
Its. The abdominal distension had diminished greatly the next day, 
disappeared almost completely on the second day. The patient's 
J condition continued to improve until the tenth day after the 
ition when symptoms of collapse set in which persisted until she 
on the following day. The post-mortem showed that the median 
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inciflinn hml licaleil with the exception of the skin, and that the artifictaLl 
auuH had imrvtHl as a perTect ontlet to the intestinal contents. Small 
Inteiitinefi restored to their normnl size, and incision healed, the line 
iilk siituro being completely embedde4. The cause of the recent dif- 
fuse Doptio peritonitU was traced to perforation of a small absccus be- 
hind tli« oaroinonia. The conBtriutiou caused by the carcinoma had 
reduced the lumen of thti bowel so much that it was only permeable 
to the tip of the littla finger. 

I shall refer again to the subject of chronic causes giving rise to 
acute obstruction. This case also illustrates the importance of estab- 
Ikbing the artifloiiil anus, when such a procedure cannot be avoided, 
not in the laparotomy wound, but in the right or left inguinal 
region. When exventration is practised it is essential to furnish 
the prolnjised and dilated intestine with an artificial covering which 
should nut M nearly as possible as a aubstituie for tlie abdominal 
parietes. This in b<^st accomplished with warm compresses in the 
hauils of one or two relial>le assistants. After the surgeon has found 
the obstriietion it becomes necessary to demonstrate the permeability 
of the ri^maining portion of the intestinal canal, as it has happened 
that after a tuuct^ssful nunoval of an obstruction that patients have 
died because a second obstruction was overlooked. Of course in suoh 
oases the seareii for additional obstruotions must be extended belov 
the ob8triiotii)n whluh has been found and removed. An infalHable 
test for ascertaining the permeability of the remaining portion of the 
intestinal canal is furnished by reetal insufflation of hydrogen gas. 
In cases where after exventration it is not possible to find the obstruc- 
tion by examination of the distended portion of the intestine, the con- 
tractetl empty portion below the obstruction can be brought into sight 
by the shuk^ means and a search for the obstruction made from below 
upwards by exatnining the bowel as it becomes inflated until the Be»t 
of obstruction is ri-aehed. 



Ol'KHATlVIt TllKATMKNT Ol^ TlIK OuSTRUCTIOl 

I. ItUeMinai Anastomoni*. 

Vi^tX shall be done if the obstruction cannot be found after* 
<lihgn«"tic resources have been exhausted? Shall we establli) 
artifleial aims and leave the patient to the inevitable fate of i 
lag a sufferer from this loathsome condition the balance of his lila^ 
khonld he rrcover from the op*'ration ? Under such circnmatH 
the HurgeoD assumes a great responsibility in establishing an artificial ** 
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anus high up in the ioteBtinal eanal, even as far aa the immediate 
effects of the operatioD are concemeii. The paretic bowel below the 
seat of the artificial outlet unable to empty itself of its contents con- 
stitutes an immediate and remote source of danger, as it leaves that 
portion of the bowel between the new opening and the obstruction in 
ame condition as before the operation, and permanent CKclusiou 
of a considerable portion of the intestinal canal alone may subse- 
quently destroy life by progressive marasmus. In such cases I should 
advise the following plan of treatment. The empty bowel below the 
Beat of obstruction, if not already found, should be inflated with 
hydrogen gas per rectum and the highest portion of the inflated bowel 
drawn forward into the wound and two rubber bands passed through 
its mesentery about four inches apart and held in place by an assistant. 
The surgeon now locates as near as he can the lowest portion* of the 
bowel on the obstructed side, which is also brought forward into the 
wound and similarly secured. The bowel on the proximal side is in- 
' W8ed on the convex surface to the extent of an inch and a half ; 
I throQgh this incision the contents are evacuated as far as possible, after 
■ which all the four rubber bands are tied and the bowel on the distal 
side incised in a similar manner. Into each of these incisions a decal- 
cified perforated bone plate is inserted, and with the lateral suture 
snned with a round needle the margin of the wound on each aide is 
transfixed. After the plates and sutures are in place the loops are 
I thoroughly disinfected and the serous surfaces to the extent of the 
I size of the plates are lightly scarified with the point of a needle, when 
the wounds are placed vis a vie, and the corresponding four threads 
tied together with sufficient firmness to secure perfect coaptation of 
the serous surfaces. The sutures are cut short and their ends buried as 
deeply as possible by pushing them in between the approximated bow- 
els with a director or blunt scissors. A few superficial stitches of a 
continued suture will enhance the safety of the operation. In this 
manner an anastomosis is established with the exclusion of probably 
only a small portion of the intestinal tract. After uniting two intes- 
tines by approximation plates in the formation of an intestinal anasto- 
mosis it appears at first sight as though on the slightest distension of 
the intestines leakage of gas or fiuid contents would take place between 
the serous surfaces. That this fear is unfounded I have satisfactorily 
proved by a number of experiments. The intestines of animals re- 
cently killed were used and an anastomosis made between the lower por- 
tion of the ileum and the colon. The colon was tied below the new 
opening and fiuid forced into the ileum on the proximal side. The 
pressure was measured by a mercury gauge. It was found that no 
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Isakagfl ooGiirroil nnilor a pressure of two pounds to the wjuare ioA 
nontlnned for thirty s^oonds. As even iu cases of great intestinal dic' 
tension tlm prunxure ean never reach this degree; leakage from me- 
ohanieal or phyiiiaal oaUBOs will never take place from the new opeoiag. 
riio margina of the visot-ral wounds act like valves, and whentbe 
aoroiiR KurfnneM am kept in contact by the plates prevent the escape of 
Ufa* or lluidn Into tlio poritoiieAl cavity. The safety and practicabiiitj 
of this operation I Lave abundantly demonstrated by my expenmeatt 
on anhiialM and by a number of operations on the human subject. The 
opnrAlive troatmunl of the obstruction will depend upon the location 
anil iiutiire of tlio obstruction. If it is decided not to remove the ob- 
struotioii I'ithor on aooomil of its intrinsic harmless character, uide 
from its moDlianlual eHuct, or, on account of its extent, in whicb cue 
(hd romovnl would bo an imminent source of danger to life, or if after 
rPtnovnl a rootirrvmoo in the near future appears inevitable, an anasto- 
mosiii is PHlnblialird between the intestine above and below the obstmc-' 
tloti hy lal«rnl nppoBittou with decaloilied perforated bone plates. B^ 
l)iU optirullori thu ooutiiiuity of the intestinal canal is restored with 
linrtiiniHint nxrlunlon of the atmt of ohstruction. In cases of cicatricial 
kMidomU no a onuHit of ubntructlon, intestinal anastomosis, for instance, 
would bo n vaHtly irior«> natv operation than resection and circular en- 
t(>rorrlm|>liy, and would secure equally well the restoration of the con- 
tinuity of tlio intestinal canal. [» oases of carcinoma of the intestbe 
with PXlpnolvii Inflltrntion of the lymjibatio glands a resection followed 
hy circular onttirorrbaphy must always constitute a hazardous proced- 
iiro, mid cvon If It proved siicoessful an early recurrence of the disease 
would bti Ui«vltable. Under such circumstances it is advisable to 
ontHbliih In pniferdrico an Intestinal anastomosis which will effectually 
(•leluilo tlm onuNc of ohstruetion, alleviate suffering and prolong life. 
Thv oppononts of laparotomy in oases of acute intestinal obstruction 
have iirued an one of the principal reasons for their opposition that 
tho dilated Intlaint'd intestine above the obstruction is not in a condi- 
tlon to und^irgo reparative processes when the operation domanda & 
Rulutlon of eoiitiuuity in this part of tho intestinal tract. Circular 
Dntororrhn]ihy undpr suoh oirounistances is a very dangerous proced- 
ure for two ruaHons: 1. It hecomes necessary to unite bowel enda of 
mic((ual sice. 9. Thit inflamed intestine has uudei^one textnral 
ohaiigeH illy udnpted for suturing as the sutures readily cut through 
tbo softened tissues. A number of clinical observations have satisfied 
me that thti failures which have altetided eircutar ent^rorrhaphy In 
Hiich cases arc not due to u lack of healing capacity on port of the 
inflamed end of the bowil, but to the meohanicAl difliculties which ar« 
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iCDQntered in the approximiition and reteution of the bowel ends, 
1 the danger of the cntting through or yielding of the Buturee. I 
on the contrary that in case septic peritonitis does not erist, 
Bie Tasoularity of the bowel above the seat of obstruction conatitutea 
' (favorable condition for rapid union. To demonstrate the oorrect- 
DBBB of this assertion, I made the following experiments: 
Experiment I. — Dog, weight 14 lbs. The whole abdomen was 
L ihaved and thoroughly disinfected, and while the animal was under 
I llie mflnence of ether a small incision was made in the left iliac region, 
I ind a loop of intestine drawn forward and ligated with a band of 
1 iodoform gauze, the ligature being tied with sufficient firmness to 
complete occlusion, intestine returned and wound sutured. 
I fieventy-three hours later the dog was again etherized and median 
I liparotomy performed. Distended vascular loops of the intestine came 
1 into die wound, which were pushed aside and the band introduced, 
I thich being passed towards the left inguinal region at once came in 
' oontaot with the ligated portion which had formed adhesions to the 
puietal peritoneum and neighboring intestinal loops. The adhesions 
IWE separated and the ligated loop drawn out of the wound. Above 
tbe ligature the bowel was at least one and a half times larger than 
immediately below the seat of obstruction, very vascular and contained 
gss and fluid f jeces. The degree of dilatation diminished from below 
upwards. The seat of obstruction was eight inches above the ileo- 
ciecai valve, and the gauze ligature was covered with a thick layer of 
plastic lymph. The obstruction was left and the continuity of the 
intestinal canal restored by an ileo-colostomy with perforated decalci- 
fied bone plates. The animal, which was not vigorous before the ex- 
periment was made, appeared much prostrated and died twenty-four 
hours after the operation. The necropsy showed that the bowel above 
the constriction had to a great extent recovered its normal size and 
color. The two intestines where anastomosis was made were firmly 
adherent, the groove between them corresponding to the length of the 
plates filled in with plastic lymph. New opening permeable; no leak- 
age at point of operation under hydrostatic pressure. No peritonitis. 
Experiment 2, — Dog, weight 24 lbs. Obstruction produced in a sim- 
ilar manner as in preceding experiment. Seventy-five hours later 
operative treatment of obstruction by laparotomy. The seat of ob- 
gtmction was again readily found by manual exploration of the abdo- 
men. Bowel above seat of constriction at least twice the normal size 
and highly congested. Peristaltic action sluggish, responding very 
slowly and imperfectly to mechanical irritation. Qauze band buried 
utder a ring of plastic lymph, which bridge-like united the gut below 
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and above tUe constriction. As the obstruction was located about the 
middle of the iieam an ileo-ileoetomy by lateral apposition with decal- 
cified perforated bone plates was made leaving the gauze band undis- 
turbed. The incision into the bowel above the seat of obstruction 
showed that all the coats were thickened and softened, while below 
the obstruction only the mucous membrane was in a state of catarrhal 
ittflammatioQ, About eight inches of the bowel including the seat of 
constriction were excluded by the operation. The animal showed no 
signs of suffering or illness after the operation, and when killed aft«r 
the expiration of twenty-one days was in excellent condition. During 
this time the appetite was good and fiecal evacuations normal. Gaoze 
band completely encapsuled, and close to it an acute flexion of the 
bowel ; excluded portions adherent along convex surface to each other ; 
bowel above constriction about one-third larger than below. New 
opening admits the tips of two fingers. 

Experiment 3. — Dog, weight 28 lbs. Laparotomy seven days after 
complete obstruction had been caused by ligation of small intestine 
with gauze band through a small wound in the left inguinal region. 
Tympanites moderate. Obstruction found sixteen inches above the 
ileo-ciBcal region. Peristaltic action almost suspended in bowel above 
obstruction, — normal below. Intestine above the constriction dilated 
to twice its normal size, exceedingly vascular, containing solid fcecal 
masses, fluid fceces and gas ; below, empty, contracted and aQfemic. 
Exclusion of six inches of the intestine at seat of obstruction and res- 
toration of continuity of intestinal canal by ileo-ileostomy with decal- 
cified perforated bone plates. After operation function of intestinal 
canal normal and appetite good. Killed eight days after operation ; no 
peritonitis : adhesion of omentum to line of 3bdom.inal incision ; gauze 
band completely covered by a plastic exudation ; a number of adhe- 
sions between adjacent intestinal loops. Point of operation situated 
in the center of a horse-shoe shaped loop of intestine which was 
found to be the excluded portion. Intestine above obstruction about 
one-fourth larger in size than below. Excluded portion of bowel 
empty. At seat of anastomosis a mass of straw and hair had accu- 
mulated on proximal side. New opening large enough to admit two 

Experiment 4. — Dog, weight 34 lbs. Complete obstruction of small 
intestines by ligation with gauze band through a small wound in the 
left iliac region. Operative treatment by laparotomy 120 hours later. 
This animal vomited several times shortly before the operation. 
Bowel at seat of obstruction adherent to adjacent intestines. Obstmc- 
tion readily found and brought into the incision. Intestine above con- 
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lictton twice ittt normal size, dark purple in color, tissues swollen 
tad very much softened. Below constrictiou bowel empty, collapsed, 
pale, and only the mucoaa membrane in a state of catarrhal inflamma- 
tion. The dilated bowel contained gas and fluid fteces. Peristaltic 
^betion is this part nearly suspended, the response to mechanical irri- 
^Hition being bIow and imperfect. Below the obstruction, function of 
HViwel unimpaired. As the occlusion was only four inches above the 
ileo-csecal valve, it was found impossible to limit the anastomosis to 
the ileum consequently the continuity of the bowel was restored 
by an ileo-colostomy, uniting the ileum just above the obstruction 
wilh Ihe colon above the CEeciun, using the perforated approximation 
pUtcs. The gauze band was left in situ. The animal showed no 
untoward symptoms after the operation, and was killed twenty-one 
I days later. During this time appetite was good and intestinal func- 
I tiou normal. A number of adhesions were found at site of operation 
ibetvecu adjacent intestinal loops. Gauze band completely encysted. 
■Some crude material, as straw, hair and fragments of bone was found 
Wva the proximal side of new opening. Anastomotic opening large 
•tnongh to admit tips of two fingers ; union between approximated 
^Itionfl of intestine so complete that it presented all around the 
^ipearance as though their peritoneal surfaces were continuous. 
y Hiese experinsents show conclusively that in acute obstruction even 
1 days the bowel above the obstruction is capable of under- 
ffaag a rapid reparative process and that adhesive union takes place 
• early, if not earlier than, in operations upon a normal intestine, 
le experiments likewise prove the greater safety of anastomosis by 
d apposition with decalcified perforated bone plates than of resec- 
o and circular enterorrhaphy in restoring the continuity of the in- 
1 canal. Anastomosis, after reseution for intestinal obstruction, 
n be made in the same manner between the proximal and distal part 
r the resected ends have been closed by invagination and a few 
tches of the continued suture as when the obstruction is not resec- 
i bnt excluded. 
" In cases of congenital atresia of the small intestines most frequently 
ifiel with in the upper portion, anastomosis should always take the 
place of circular resection, as the operation can be done in less than 
twenty minutes, an exceedingly important matter as far as the imme- 
iiaie effects of the operation is concerned in infants, at the most only, 
» few days old. In cases where such a congenital defect is suspected 
the abdomen should be opened in the median line, being careful not to 
It through the umbilicus, when the seat of obstruction oan be readily 
S t^dly located by inflation of the stomaob and rectum with hydro- 
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gen gas. It is necessaiy to inflate from both directions, as in some 
caeea the atresia is mattiple. In cases of cicatricial stenosis of the 
pylorus a gastro-enteroatomy by lateral apposition with approxima- 
tion plates is a safer operation than resection, or the procedures recom- 
mended by Loretta and Mikulicz, while the functional result is equally, 
if not more, satisfactory. In carcinoma of the pylorus, where resec- 
tion is contra-indicated on account of the extent of the disease, or its 
extension to neighboring organs, or because glandular infection has 
taken place, suffering can be diminished and life prolonged by making 
8 gastro -enterostomy, substituting for the tedious double suturing as 
advised by Wiilfler the perforated approximation plates, During the 
last year I have made four such operations and with such satisfactory 
results so far as the operation is concerned that I am induced to report 
them in this connection with the hope that others may give this method 
of operating a trial in similar cases. I have made it a rule that the 
patient should abstain from taking food by the stomach for at least 
twenty-four hours before the operation, and rely for a few days, at 
least, entirely upon rectal alimentation, allowing by the mouth only 
pieces of ice to quench thirst. The operations were performed as fol- 
lows: The evening before the operation the stomach was washed out by 
the syphon tube and again just before the ansesthetic was administered. 
For the last irrigation a five per cent, solution of salicylate of soda 
was used. In all of these oases the incision was made through the 
median line and extended from near the ensiform cartilage to the 
umbilicus. The opening in the stomach was made parallel to the long 
axis of the organ and at least an inch and a half distant from the mar- 
gin of the tumor. A continued suture of tine silk was applied around 
the whole circumference of the opening both for the purpose of arrest- 
ing hiemorrhage and preventing bulging of the mucous membrane. 
In the intestine the opening was made between two rubber ligatures ao 
as to prevent any extravasation of intestinal contents and the margins of 
the wound were sutured in a similar manner. Tlie opening in the intes- 
tine was made first and the plate introduced and sutures adjusted and 
the loop retained in the lower angle of the wound, covered by a w^arm 
compress. The large curvature of the stomach near the pyloric orifice 
was tJien drawn sufficiently forward into the wound to make the incis- 
ion and iotroduce the plate. When everything was ready for adjust,- 
ment, the parts around the visceral wound were carefully disinfected, 
dried and the serous surface lightly scarified with an ordinary needle 
over a surface corresponding to the size of the plate ; the new open- 
ings, (wouu(i8) were then brought opposite each other and a fine silk 
suture, embracing only the serous and muscular coats, was applied 
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behind the lower middle-plate-suture and tied ; the middle lower 
aDtnre was now tied, while an aasistant approsimated the two open- 
iogs, the lateral sutures were next tied, and lastly the anterior middle. 
Hie flutures were all cut short and ends buried. During the lying of 
the sutures, it is oecesaary to exercise caution that the margins of the 
Tieoeral wound are well embraced by the plates ail around. As in 
dKse cases the weight of the intestine exerts considerable tension, I 
lure taken the precaution in my two last cases to apply a superficial 
oontinnous enture anteriorly after tying the four sutures so as to 
qiproiimate the serous surfaces orer the anterior margins of the 
plates. The necessary preparations made, and with good assistance, 
'e operation can be tinished in from twenty to thirty minutes. 
Beiliier shock nor peritonitis was observed in any of the cases, Usu- 
j on the third day small quantities of peptonized milk and beef 
tes were given at short intervals and solid diet daring the second 
veek, 

Cwe L — Male, aged sixty-five. Symptoms of pyloric stenosis for 
Me year. Emaciated to a skeleton ; oedema of legs ; unable to re- 
tail food of any kind for more than a few hours. The patient was ao 
Sniemic and prostrated that he was only partially amesthetized. Dur- 

i| the operation the pulse became almost imperceptible, and brandy 

id to be administered subcutaneously with lowering of head, and hot 
jjiplioations externally. An hour after the operation the pulse was 

Iwnger than before it was commenced. Rectal feeding ; only slight 

M in temperature on second day ; no pain. On the third day small 
JOantities of liquid food by the stomach, The heart's action gradually 
Ailed and the patient died of marasmus five days after the operation. 

« post-mortem revealed that the plates were still in aitu, adhesions 
■Rq and opening patent. No peritonitis. In this case the carcinoma 
*M oircnlar and limited to the pylorus. Anastomosis just below the 
•aodenum. The intense suffering had made the patient desperate, 

A although the nature of the disease and the probable outcome of 
fie operation had been fully explained to him, he begged to have it 

me, with a perfect understanding that at beat it would afford only 
tonporary relief. I am quite confident that the operation did not 
iWten his life. 

Case n. — Male, aged forty-seven. Duration of disease, eighteen 
jMnths ; obstinate vomiting ; great emaciation and cedema of the legs. 
^ntour of tumor could be readily mapped out by percussion and pal- 
■tion. Tumor adherent to under surface of liver ; enlargement of 
y>phatic glands. In this case the anastomosis was again made just 
™ow the duodenum. No untoward symptoms after operation. At 
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the end of the first week aolid food was allowed. No vomiting. At 
the end of the third week an abscess formed in the upper part of the 
healed inciBion, in the contents of which, the plate ligatures were 
found. A gastric fistula formed through which food escaped almost 
immediately after it was swallowed. This closed in lees than two 
weelfs. After which the patient improved in strength and gained in 
weight. He retained and digested all kinds of food. Improvement 
continued so that he was able to walk short distances and to take 
long drives. At the end of three months after the operation he com- 
meuced to fail and died two weeks later of progressive marasmus. 
Unfortunately no post-mortem could be obtained. 

Case in, — Man, aged thirty-five. Symptoms of pyloric stenosis for 
six months. Tumor discovered four months ago rapidly increasing in 
size. Considerable amaciation and cachectic appearance. Tumor in- 
volves nearly one-third of anterior wall of stomach and the entire 
pyloms. Glands of omentum in&ltrated. The first loop of intestine 
which came within reach was united with the anterior wall of stomach 
in the usual manner. Sutures of abciominal wound removed on the 
eighth day. Until this time no untoward symptoms, although the 
patient had taken liquid food for several days. The day following 
obstinate vomiting occurred ; the plates, very much softened and 
greatly reduced in size, were ejected. The stomach was repeatedly 
irrigated, but vomiting continued imtil the patient died three weeks 
after the operation. Post-mortem ; Abdominal incision united 
throughout ; omentum, stomach and intestines adherent to abdominal 
incision. Anastomosis perfect at a point eight feet below pylorus. 
Intestine between pylorus and artificial opening enormously distended. 
As the opening was large enough to admit two fingers it was difficult 
to understand what had caused the obstruction. The pyloric orifice 
was large enough to admit the tip of index finger. Fluid could not 
be forced from the stomach into the bowel below the new opening. 
Injection through the duodenum was made with the same negative re- 
sult. On close examination it was found that the intestine at the 
point of anastomosis, probably on account of the great length of the 
part between the stomach and the new opening, had become flexed at 
the point where it was attached to the stomach, and the two limlis 
were adherent to each other for four inches. This bending of the 
bowel had formed a spur opposite to the opening in the stomach 
by the apex of the concave side of the bowel, and this spur acting 
like a valve closed the opening in the distal part of the bowel when 
water was injected into the stomach or duodenum. 
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^■Tbia oftse taught me that it is aneafe to follow tho advice given by 
^beoke and others to seize the first presenting loop for the anastoiaoflix, 
^Bbj so doing, it is posRible to grasp a loop of intestine wliioh cor- 
^■qioods to the lower portion of tho Kmall intestines, as in this case, 
^pd if this is done we not only exclude permanently too great a por- 
Hkm of the iatestinal canal from the prooesses of digestion and absorp- 
^■on, but a similarly unfortunatu meohanioal difficulty at the new 
Hipening may be created as has been described above. 
H Lauenstein recently reported a case of gastro-enterostomy where tho 
V^t-mortem revealed that the new opening waH made near the ileo- 
I wal region. In making a gastro-enteroatomy It is important for the 
I rcMons just cited to follow the. advice of ITahn and search for the 
b duodenum, wbiuh when foimd can be readily recognized hy its short 
B'Bid flied attachments, and to make the new opening in the upper part 
Bpf the jejunum as near as possible to the duodenum. 
H Case IV. — Man, aged forty-three. Haa complained of stomach dif- 
Hkulty for a year. During the last two months obstinate vomiting 
^hn hoar or two after meals. Tumor as large as a child's fist ; mov- 
^pible. Emaciation and marked ancemia ; glandular infection behind the 
rttomach. Anastomosis made just below the duodenum. Tery little 
I piio, and no other symptoms until the tenth day, when he vomited 
L Mveral times. Stomach washed out twice, four hours apart, and food 
m^ the stomach discontinued. No vomiting after this, and after two 
^■tys a Uqnid diet ordered. At the end of tho second week could di- 
HpM all kinds of solid food which caused no distress. On the tbir- 
^Mnth day fragments of both plates were found in one of the stools. 
^Rtient hafl gained in flesh and presents a great deal better appear- 
^feee at this time (four weeks), than before the operation. 
^VThene cases have satisfied mo that gastro-enterostomy in cases of 
^■operable carcinomatous stenosis of tho stomach is a safe and jnstifi- 
HBk operation and should be more frequently resorted to, as it is the 
"Wily resource which promises substantial relief, prolongs life and in- 
fuses new hope in a class of patients otherwise doomed to a speedy 
death without a ray of hope. 



II. Physiological Meclvaion hy Anaatomosit. 

In some cases of intestinal obstruction the restoration of tho contin- 
liiy of the intestinal canal by resection and circular enterorrhaphy 
would necessitate the removal of several feet of the intestine where 

t cause of obstruction in itself constitutes no intrinsic source of 
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Hanger, and where recovery would be more likely to take place hf^ 
snbstitation of anastomoaia for reaeocion. That ruseuti 
of feet of the small inteatinea ia not always compatible with health is 
well illufltrated by a case reported by Baum, in which be remoTed 
137 ctm. in a woman forty years of Lige. The patient was §cLfferiitg 
from 8trangnlate<l femnral hernia. Taxis was only partially sacceafr 
fnl. On opening the aao an offensive tinid eacapod, and a portion of 
the omentum was removed. Peritonitis followed and a swelling 
formed in the abdomen above the cmral ring, which broke and > 
fscal fistula formed ; rapid emaciation ensued, symptoms of strangu- 
lation made a laparotomy neceBsary. A maee of intestine was found 
twisted into a butich which could not be omaveiled, and aa it was sor- 
rounded by an abscess it was resected and the ends onited wittx 
BUtares. Patient recovered from operation and improved for aeverfcV 
weeka. Six months later progreasive marasmus resulted in deaths 
The autopsy revealed no other cauae of death except marasmus froicK- 
too extensive resection. In anch a case I would propose that I 
twisted adherent intestinal coils, the cause of the obstrnction, if they" 
present no evidences of gangrene, ahoold be left and permanently ei — 
eluded from the faecal circnlation by Tn-ilciTifT ^n anastomosis with ap- 
proximation plates between the bowel leading to and from the ob- 
structing mass. A case somewhat similar to Baom's, bat under 1 
favorable circumstances, came under my care during the last ye^ 
where this plan of treatment was adopted. 

Strangulated Hernia : Rejection of Gangrinoua portion : Addi- 
Hf/nal Ob»tn*etion by a mass of adherent intestinal loops : Se»- 
toratifm of Continuity of Intestinal Canal by Anaatomo«ia. — ^The 
patient was a brewer, thirty years of age, who had had an iDgaiiial 
hernia for several years, but never wore a truss. On lifting a heavy 
weight the swelling became suddenly enlarged, followed by symptoms 
of acute ntraognlation. The attending physician overlooked the her- 
nia and treated the patient for gastritis. Kight days after the attack 
he was admitted into the Milwaukee County Hospital. At this time 
symptoms of acute diffuse peritonitis were well marked. Pulse rapid 
and feeble ; extremitiea cold ; abdomen tympanitic and excessively 
tender on pressure, Stercoraceons vomiting. Hernia as large as a 
child's fist, skin covering it discolored and iBdematone. It was plain 
enough that gangrene bad occurred, and that in consequence of this 
jieritronitis had developed. The patient was given -^^ of a grain of 
ntropia hypodermatic ally before chloroform was administered. On 
opening the sac fiecal matter escaped and a large mass of discolored 
omentum presented itself. The sac was irrigated with a weak sola- 
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l^on of Bublimate, and the omentum drawn forward and wrapped iu a 
swaU oompreaa of gauze. The entire loop of intestine was gangrenous 
and perforated on the convex surface at its highest point. The parts 
were again irrigated before the inguinal canal was iaid open hj incis- 
ion. The omentum was now drawn downward until a healthy por- 
tion was reacbed, when it was ligated in several parts and cut off. 
The intestine was separated from its attachments to the inguinal canal 
and the gangrenous part about eight inches in length excised after 
having previously guarded against fiecal extravasation by applying a 
rubber ligature on each side. Examination of the abdominal cavity 
at this lime showed recent peritonitis. In drawing down the proximal 
end of the gut it was found that it was but little distended, hence 
search was made for an additional obstruction higher up, which was 
found in the shape of a mass of intestinal coila twisted in every con- 
ceivable shape and so firmly adherent that all attempts at unravelling 
had to be abandoned. The intestine above this point was enormously 
distended, showing that the bunch of adherent intestines had caused a 
second obstruction. Excision of three to four feet of intestine, under 
these circumstances, was not to be thought of as the patient would 
certainly have died on the table. Should I leave the cause of obstruc- 
tion and establish an artificial anus on the proximal side ? I decided 
to leave the obstruction and establish a communication between the 
intestine on the distal and proximal side of the obstruction. Both 
resected ends were closed by invagination and a few stitches of the 
continued suture. By lateral apposition with decalcified perforated 
bone plates an anastomosis was establisbed between the distal col- 
lapsed end and the dilated bowel on the proximal side of the obstruc- 
tion. Before the approximation sutures were tied the intestinal con- 
tents were evaluated as far as possible. The whole peritoneal cavity 
■was Hushed with sterilized water, carefully dried, drained, and the 
Tvound sutured. The toilette of the peritoneum was made with a 
sponge wrung out of a 1-9000 solution of sublimate. The hernial sac 
-waB excised and the stump fastened in the inguinal canal by the deep 
BOtures used in closing the external wound. Duration of operation 
less than an hour. The patient rallied from the operation, but auo- 
eumbed to the peritonitis at tbe end of twenty-four hours. Post- 
mortem : On removing the sutures the sac walls were found agglu- 
tinated by plastic lymph. Drainage tube surrounded by a thick 
layer of plastic lymph, and coils of intestine which completely shut 
out the abdominal cavity. Only about half of the omentum remained. 
The part of intestine where anastomosis was made was found in the 
pelvis lying againat the concave surface of the sacrum, surrounded by 
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numerous recent adhesionB. The new opeoing was twelve iue^^^H 
above the ileo-cfecal valve ; adheaion between the BCrooB BOrft^^^H 
held in approxiination by the plates, was sufficiently firm to pret^^^H 
leakage under strong hydrostatic pressure. Opening patent. ^^^H 
My experiments on animals related in the paper previously refenW^^^ 
to have demonstrated that physiological exclusion of a certain ponion ^B 
of the intestinal tract ia a less dangerous operation than excisioa. Tk H 
appearances of the specimens also tend to prove that so long as anjoi B 
the contents of the intestines reach the excluded portion, the peris- I 
taltic, or anti-peristaltic action in that part is effective in forcing it B 
back into the active current of the fa3cal circulation. If the excluded B 
portion again becomes permeable it resumes its physiological fnuclion ^K 
and again takes an active part in the processes of digestion and ^M 
absorption ; if the obstruction remains permanent it undergoes p^^^B 
gressive atrophic changes. ^^^| 

IIL Ijaparo-Entsrotomy. ^^^B 

Incision of the bowel for the removal of obstruotion during 1^M^^| 
tomy is indicated when the obstruction is due to the presence c^^H 
foreign body, a concretion, an enterolith, or a pedunculated benig** i 
polypoid tumor. In the removal of a foreign body, a concretion, or at* 
enterolith, not amenable to removal by submural crushing, or frag'' 
mentation with a needle, the incision for extraction should not be 
made over the seat of impaction, as this part of the intestine has 
undergone changes unfavorable to the satisfactory healing of the vis- 
ceral wound. It is much better in such cases to make the incision in 
a healthy part of the intestine an inch or two below the impacdon, 
and then crush the foreign body by instruments introduced through 
the incision. The removal of a non-malignant pedunculated polypoid 
tumor is to be accomplished by making an incision on the convex sur- 
faoe of the bowel large enough to admit of dragging the tumor 
through it, after which the base of the pedicle is transfixed by a 
double ligature and tied, the tumor cut off and the wound closed in 
the usual manner. 

IV, Shit^^itomy. 
Enterectomy is indicated when the obstruction is due to a malig- 
nant tumor if it is possible to remove the disease completely, also for 
the removal of benign tumors which cannot be excised by enterot- 
omy, and in all cases where gangrene has been caused by constriotioa, 
compression or over-distension. Carcinomatous stenosis i 
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most frequently in the large isteetmea, wbile the canees which result 
in gangrene are moat common above the ileo-csscal valve. For malig- 
nant disease resection should be done if the entire tumor and all infec- 
ted glands can be removed completely and with safety. Even, if on 
account of loss of substance circular enterorrhaphy cannot be made in 
Bnch caaea, the continuity of the inteatinal canal can be restored by 
lateral implantation, or by lateral opposition with decalcified bone 
diacs. Immediate circular enterorrhaphy after resection for inteatinal 
obstruction has alwaya been attended by a great mortality for reasons 
mentioned elsewhere. In a series of thirty-five resections of the large 
intestines which Weir collected when symptoms of obstruction indi- 
cated the operation the mortality amounted to one hundred per cent. 
Reichel* has also shown that resection of the small intestines for oon- 
(litions giving rise to obstruction, gave a mortality of 75 per cent., 
whereas in secondary resection for an artificial anus the mortality is re- 
duced to 37 per cent., a statement which ie supported by Makinsf 
in his report of 16 deaths, in 39 resections for artificial anua. If 
after the resection is made, a primary circular enterorrhaphy is not 
made, Habn recommends, so as to preserve the advantages of a 
clean wound and yet to allow the escape of fteces, that the intea- 
tbe should be closed tightly around a rubber tube, which is left 
projecting some distance for this purpose. In the removal of a tumor 
oi the ctecum with partial resection of the intestinal wall it may be 
f Advisable to follow the example of Porter.J in restoring the continuity 
■-(rf the intestinal canal by suturing. In his case a part of the circumfer- 
B^ce of the ccecum including a portion of the ileo-ctecal valve was re- 
Kcted for the cure of a fsecal fistula. The wound was closed by slitting 
, portion of the ileum from the seat of resection and uniting the 
' margins of this wound with the resected surface of the cscum. The 
patient recovered. In cases where the lumina do not correspond it is ad- 
visable to follow the suggestion first made by Wehr in performing pyl- 
orectomy, viz : to cut the end of the narrower part of the bowel not 
transversely, but sufficiently oblique so that the circumference of the 
oWong opening will correspond to the lumen of the larger end of the 

P' 'wel. The obliquity should always be made at the expense of the 
nvex portion of the bowel, so as to interfere as little aa possible 
.th the vascular supply from the mesenteric side. Madelung in 

* KaBuiatiBclie Beitrage zur cirtiularflii DarmreBektion uad Darmaahl,. Deutsche 
ZeitHohrift t Cbimrgie, B. SIX, Heft 2 u 3. 
t Med. Chir. TranBactioDB, toI. livi. 

J Eioiaioc of a portion of Inteatine, including Part of ths Ileo-aecal valve, for the 
e of Fiscal Fiatuin in right Groin. Bostoc Med. and Surg. Journal, May 15, 1884. 
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reiootinf; the bowel makoH Mb incisions somewhat oblitiuely in the 
eame direction for the purpose of guarding more affectively against 
gangrene on the convex side of the bowel after circular enterorrbaphy. 
In such extensive resection of the colon where the possibility of circu- 
lar Huturing is prccliided on account of the impossibility of approxima- 
ting the out eniis, an artitioial anus shonld never be established, as no 
iubsBquent treatment could restore the continuity of the intestinal 
canal. Two such oases were recently reported by Hahn. It is possi- 
ble that, in the future, experimental research will prove the practi- 
onbility of restoring such defects by a plastic operation consisting of 
transplantation of n corresponding portion of the small intestines 
between the separated ends, a procedure which would necessitate cir- 
cular suturing — at three different points. Until it has been shown 
that Koiitc suck plan is feasible the surgeon must content himself in 
OKtnbliihing an nnaetomosis between the proximal and distal ends by 
lateral apposition with decaloitied perforated bone plates. The latter 
procedure offers alt the advantages to be derived from approximation 
and keeping in uninterrupted coaptation a large serous surface with 
immobiliKation of the parts it is intended to unite during the process 
of repair. In oirouinBcribed gangrene, due to decubitus and involving 
not mriro than one-half of the circumference of the bowel, affecting its 
lateral or conve]f surfaces, such as is caused by constriction by a nar- 
row band, resection is not necessary. After the constriction has been 
removed, the gangrenous spot is turned inward and is covered by 
suturing the ndjaoent healthy margins of the bowel over it. The 
senjuit surfaces unite rapidly so that perforation during the separation 
of the gangrenous part is prevented by union of the serous surfaces 
over it. When a whole loop oranumber of loops of the intestine pre- 
sent evidences i>f gangrene from constriction the indications for resec- 
tion are clear as affording the only possible chance of preventing 
death from sepsis or perforation. Unfortunately in such eases septic 
peritonitis has usually set in before the operation is performed, aud it 
becomes noeessary after the resection has been made and the contin- 
uity of the intestinal oanal restored by approximation plates to treat 
the peritonitis by flushing the abdominal cavity with sterilized water 
and disinfection with some mild antiseptic, as a one-third per cent, 
solution of salioylic acid as advised by Mikulicz. Drainage in such 
ctBOB becomes a necessity. 
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V. Direct TVMUTrietU of Ohntruclloyi in Stranyuliition by a Band 
or jyivt^titniiuvi, f liu-.i'in i/r Atl/umion, of tlie Intentinea, 

The moat favoralfle oaw>M of intoMtinal obntruction for lajiarotomy 
are thow! wliere tlie obntruction ii due to conatriclion from a narrow 
llg&mentoiui band. Tint liiitory of aucli ciuum intnaliy pointH to an 
ant«oc!<Ioiit attack of localiKfiil [leritonitiii. One or more of the adh«- 
«ion» during the coum of tiinu are drawn oat into a band under which 
the intoatino ix caaght, and straii^lation takes f>Iac« in the asme 
manner ait in Htrangiilated hernia. Tbeite are ibe caaea of intcstinsl ob> 
atmction which, if Itift alone, ahnost without exctiption result in death ; 
if •uhmitted to an early opcmtiun they are cured hy one atroke of the 
aautium. If the MtranjiTulated Ifiop preHenta no ovidonoca of gangrene, 
and no itigiiK of deuubitaH are found at the point of compreiMion, the 
ftrsni^lation in relieved by cutting the band, and for the purpoae of 
prerentinff a recurrence of the Htrangulatiou from the same cauae it 
i» neceaaary to trace thv band to if* jioiiitii of fitation and reaeot it 
bvtWMrn two ligatures. A diverticulum of the Hmall inteatinea, rem* | 
BUita of the vegeelH of the vitelline duct, or the appendix vermiformia ' 
bsTO oftvn been found an a cauae of oonatriction when the free extrem- 
ity of tfanae Mtrnctarea hml Income adherent to aomc fixed point, and 
it ia alwaya neceriMary to make a cIomc examination of a conxtricttng 
>Miid before reporting to cutting inatrumenta, aa a raiHtake in rccognls- 
ioi; the true anatomical character of the obatructiiig cnnae might lead [ 
W aorioua reaulta, A narrow ajipendix may be tied and renected th« J 
asmo aa a ligamentouH baud, but when the obstruction ia cauaed by if 
diverticulum greater care mnat be exercined in removing the uanae o 
obatruction. Many of the diverticula which have beeu mot with a« s^ 
otuo of obAtruiition were nearly an large at tlicir bone aa the inteatine ' 
with whieti they were connected, and in Much infltanoea it would be 
■naafe to rely upon a ligature at the reaected end In affecting pemia- 
nent obliteration nn cutting through of the ligature might bo followed 
by perforation, and death from aeptio peritonitiH a few days after the 
apparent recovery of the patient. The proximal end of auch a reaec- 
tod diverticulum muRt be closed with the aame care and in the same 
iBSnntr m the endH of the inteatine after permanent interruption of ita 
•OBtinnity by reaection and reatorcd to function by anaHtornoaiH. If the 
obatrnctiou im found to lie due to flexion the mechanical difficulty must 
be corrected hy neparating the adheaiona, as the apex of the flexion ia 
generally if not always adherent to some llxed point ; after this haa 
b«en done the proper iihape and contour of the bowel should be restored 
ftod its penucitbility tested by puithing the contenta beyond the flexed 
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part if thie can be done mthont meeting with resiBtanoe and if the 
condition of the intestinal walle at the site of flexion presents no seri' 
ous textural changes the intestine is returned and the abdominal incis- 
ion closed. As the concavity of the flexion is usually directed towards 
the mesenteric attachment the vascular disturbances are moat marked 
on the convex surface of the bowel, and if gangrene or perforation 
has taken place it is found at this point. In either of these evenU it 
woTild become necessary to liberate the intestine by separating the 
adhesions and then resort to a "V" shaped excision on the convex 
side of the intestine. The portion to be excised must be of satScient 
size to include the diseased tissue and to enable the surgeon to rectify 
the malposition after suturing. Immobilization of a considerable por- 
tion of the intestinal canal by a large blood clot and extensive parietal 
and visceral adhesions may give rise to symptoms of intestinal j 
obstmction. When intra-abdominal hEemorrhage is followed by a 
complexus of eymptoma indicative of the presence of intestinal 
obstruction, tlie abdomen should be opened and the coagulated blood 
removed by sponging and flushing of the peritoneal cavity with ster- 
ilixed water and the recurrence of the same condition prevented by 
arresting further hiemorrbage. A form of visceral adhesions between 
coils of intestines massed into a bunch has already been described as ft 
cause of intestinal obstruction. If this condition has lasted for sev- 
eral days and the adhesions have become firm, it is absolutely impossi- 
ble to unravel the gut witbont running the risk of inflicting number- 
less and perhaps irreparable injuries. In such instances excision of 
the mass, followed by circular enterorrhaphy, or anastomosis between 
the intestine above and below the obstruction, as previously described, 
present themselves as the moat appropriate methods of treatment. 
Each of these operations is applicable to special cases and adapted to 
meet particular indications. Thus if any of the embedded coils should 
present indications of incipient gangrene resection must be done. If 
no such textural changes are present intestinal anastomosis should be 
preferred as by it the obstruction is removed and the portion tempo- 
rarily excluded, after subsidence of the inflammation and abeorption of 
the adhesions may again become permeable and resume its physiolog- 
ical function. Circumscribed parietal adhesions, as a cause of intesti- 
nal obstruction, are most frequently met with in the pelvis, and on 
account of the greater frequency of pelvic inflammation in the female 
occur more frequently in women than men. Pelvic intestinal adhe- 
sions produce obstruction in two distinctly different ways ; 1. An 
adherent intestine becomes flexed or twisted by the peristaltic action 
of the free portions and obstruction results from sudden or gradual 
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Stenosis of the lumen of the bowel. 2. A portion of intestine becomes 
fixed at either end by adhesions and a loop is canght under it when 
obstruction is caused in the same manner as from ligamentous bands. 
The only case of intestinal obstruction after ovariotomy which oc- 
curred in my practice was produced in this manner. The pedicle was 
tied and its surface cauterized. No untoward symptoms until at the 
end of the third week, when symptoms of intestinal obstruction ap- 
peared suddenly and increased in intensity in spite of irrigation of the 
stomach and high rectal injections. She died two weeks later. The 
poat-mortem showed that a loop of the lower portion of the ileum had 
lecome adherent to the surface of the pedicle, and that the mesentery 
lonstituted the second fixed point ; under this loop, another loop four 
les in length had slipped from above downwards and had become 
Boarcerated in this position. The intestine below the obstruction 
perfectly empty, while above it, it was enormously dilated and 
aoeedingly vascular as far as the duodenum. 

Quite a number of similar cases have been reported by different 
Operators. In old cases of pelveo-peritonitis and salpingitis the cause 
rf i Bubsequent attack of intestinal obstrnction is frequently trace- 
le to intestinal adhesions and the formation of ligamentous bands, 
the separation of such old adhesions the greatest care must be ex- 
BBed not to tear the bowel, as both the parietal and visceral perito- 
mn may have been transformed into a cicatricial mass which it is 
t safe to separate by tearing. The separation must be done by 
■eful dissection which for the sake of safety is done rather at the 
|)enBe of the parietal than the visceral tissues. Defects of the per- 
Deam thus caused or made during other abdominal operations, 
mid be covered either by suturing, by laying the omentum over it, 
i if need be, by omental grafts to prevent a recurrence of such com- 
ition. The parietal peritoneum is so loosely attached almost 
wywhere that it yields sufficiently to cover a defect at least two 
les in width by suturing and whenever this can be done it should 
be neglected, as surfaces denuded of peritoneum are liable to be- 
le permanently adherent to adjacent abdominal viscera. If larger 
fects are to be covered the peritoneum can be cut in the shape of 
flaps which can be readily mobilized and sutured. When the omentum 
is within reach this should be utilized in covering the defect. During 
the last year I made a number of experiments on animals which de- 
monstrate that when a piece of parietal peritoneum three to four 
inches square is removed and not restored in some of the above 
ways, permanent adhesions form between the denuded place and 
Efte organ that comes m contact with it. Another series of experi- 

L 
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ments which it would be too tedious to describe in full were made 
show that peritoneal defects which cannot be restored by suturing 4t 
covering with the omentum can be treated auccesaf ully by tranaplau 
tion of an omental or peritoneal graft. In some of the experime 
I removed from each side of the abdominal wall at correspondi 
points a piece of peritoneum four inches square and transplanted i 
pieces to opposite points and sutured them to the margins of i 
wound with cat-gut. All of these experiments proved succeesE 
Omental grafts answered the same purpose, aud in only one instat=va 
did the graft fail to unite throughout, and here one of its marg:£ia 
projected into the median abdominal incision which did not unite 1b>X 
primary union. Infection of this margin led to gangrene of tliff 
graft and septic peritonitis. 

VI. Toilette of Peritoneal Cavity. 

If everything that has come into contact with the abdominal cavity 
during a laparotomy for intestinal obstruction has been rendered 
aseptic by the most scrupulous antiseptic precautions and the local 
conditions found have caused no infection and no soiling of the peri- 
toneal cavity with intestinal contents has taken place during the oper- 
ation, the abdominal cavity is aseptic after the operation and can be 
closed after the removal by gentle sponging of any blood that may 
have collected. Unnecessary exposure of the intestines should always 
be most carefully guarded against by compresses around the incision 
during intra-abdominal exploration, and by keeping the intestines 
constantly covered by warm compresses as long as they are outside 
the peritoneal cavity for the purpose of preventing infection by float- 
ing microbes and to guard against loss of heat during the operation. 
The case is, however, entirely different when the part;s concerned in 
the obstruction have caused intra-peritoneal sepsis at the time the 
operation is undertaken, or when, during its performance in spite of 
all care to prevent it, the peritoneal cavity has become contaminated 
by fffical extravasation. Under these circumstances the peritoneal 
cavity should be flushed with gallons of sterilized warm water in 
which one-third per cent, of salicylic acid has been dissolved. The 
end of the glass tube or rubber tubing of the fountain syringe should 
be held in different parts of the abdominal cavity, especially in the 
deepest portion of the pelvis and the lumbar regions so as to direot 
the current of the antiseptic solution out of and not into the 
peritoneal cavity. After the abdominal cavity has been cleansed by 
flushing it is dried by sponges wrung out of a 1-5000 solution of 
sublimate. In such cases drainage should never be omitted. The 
closure of the external incision when intra-abdominal pressure is ex- 
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cesaive is greatly facilitated by covering the inteatines with a napkin 
or thin compresB of gauze which is tucked underneath the margins of 
the wound all aroand. The sutures should be all introduced before 

»aiiy of them are tied. When tbe sutures are all in place they are 
tied from above downwards. If tension is considerable it is necessary 
}0 add two or more button sutures, which are only passed down to, 
but not through, the peritoneum, and are removed as soon as 
tympanites disappear. 

Vn. After Treatment. 

I Uniform equable support of the abdomen by strapping and bandages 
over the antiseptic absorbent dressing furnishes efficient support to the 
distended abdominal walla and the paretic intestines, and is not only 
grateful to the patient bat is an important aid in relieving tbe dis- 
IresB due to distension and periatalaia, I have insisted that in all opera- 
tions for intestinal obstruction efforts should be made to empty the 
bovel not only at the seat of obstruction, but as far as it can be done, aa 
snoh immediate evacuation constitutes one of the elements of success, 
J. Greig Smith states distinctly that " No case of operation for in- 
testinal obstruction is properly concluded until the diatended bowels 
are relieved of theiii contents." One of the most favorable symptomfl 
afl«r a successful operation for intestinal obstruction is a spontaneous 
aotion of the bowels, as it not only proves the permeability of the in- 
teetinal canal, but is also an evidence that peristaltic action has been 
restored. The retention of feecal material in the distended paretic in- 
testines after operation for intestinal obstruction is a condition which 
not only retards recovery, but is in itself a grave source of danger. 
Tlirough the sympathetic nerves the diatended intestine exerts a most 
depressing effect on the cerebro-spiual centres, while the putrefactive 
ohangea which are constantly going on in the stagnant intestinal con- 
tents must be a constant source of intoxication, and at the same time 
' tbe migration of septic micro-organisms through the paretic walla 
^L threaten life from septic peritonitis. 

^M Mr. Tait has taught us the value of cathartics in the prevention o£ 
^P peritonitis after abdominal operationa. Would it not be rational to 
[l follow his example in the after-treatment of operations for intestinal 
obstruction ? I have repeatedly made the observation that the paretic 
I intestine above the seat of obstruction will respond slowly, but surely 
^Bto mechanical irritation, and it is only logical to conclude that the 
^Bime effect would be produced by the administration of a brisk saline 
^Htathartio. Dungeraua aa the use of cathartics necessarily must be be- 
'^^ore the obstruction is removed, so beneficial may their jttdieious em- 
ployment be after the continuity of the intestinal canal hat be«n 
restored by operative treatment. 
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IV. Anatomico-Pathologioai. Fohms of Obbtki 
1. Entero-lithioMg. 

a. SUiary ccUculi. — The term intestinal obstmction in the strict 
sense of the word is applied most appropriately to that form of ob- 
etraction where the lumen of the bowel is occupied and completely 
closed by a foreign body or an enterolith. A foreign body introduced 
into a healthy bowel, even if it completely fills ila lumen, does not nec- 
essarily produce intestinal obstruction, as the healthy intestine is capa- 
ble of dilatation to a sufficient extent to furnish an outlet to fluid 
intestinal contents between the wall of the bowel and the foreign 
body. The following experiments were made for the purpose of 
studying the effect of the presence of a foreign body of sufficient size 
to interfere with the passage of intestinal contents, and also with a 
view of ascertaining if the exclusion of peristaltic action of a certain 
segment of the intestine could produce intestinal obstruction. The 
operations were performed under strict antiseptic precautions, and the : 
abdonunal incision was always made through the linea alba. The ani- , 
mats were fed on the coareest kind of food, and as a rule their appe-^ 
tites were not impaired by the operation. 

Experiment No. 1. — Dog, weight 34 lbs. The ileum was drawn for- : 
ward into the abdominal wound, and an incision made about an inch 
in length on the convex surface about twelve inches above the ileo- 
cffical valve, and through this opening a stiff rubber tube four inches 
in length, and three-quarters of an inch in diameter, was inserted in a 
downward direction. The rubber tube distended the bowel so thor- 
oughly as to produce a limited longitudinal rupture of the peritoneal 
coat. The tube was pushed forward as far as the ileo-ccecal valve, , 
when the intestinal wound and the peritoneal rent were sutured. The 
visceral wound was covered with an omental graft which was of suffi- , 
cient length to embrace the entire circumference of the intestine, and 
was fixed in its place by two catgut sutures, which were passed 
through the mesentery and both ends of the graft. The intestine WM 
now thoroughly cleansed, dried, and returned, and the abdominal , 
wound closed. The lube was passed per rectum in sixty hoars. No 
symptoms of obstruction were observed during this time, and the ani- 
mal remained in perfect health until killed twenty days after the oper- 
ation. The intestinal wound was recognizable upon the external sui^ 
face of the bowel by a ridge, which consisted plainly of a portion of 
the omental flap, the remaining portion had evidently disappeared by ' 
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'Sorption, at least it had become invisible to the naked eye. The 
iterior surface of the bowel along which the rubber tube had to pass 
oti its way out of the body presented nothing abnormal. 

Eiperiment No. 2. — Dog, weight 24 lbs. In this instance the incis- 
ion ID the bowel was made eighteen inches above the ileo-ciecal region, 
and instead of a rubber tube a glass tube three and three-quarters of 
sn inch in length, and half an inch in diameter, was introduced, and 
poshed along the bowel until its distal end was within six inches of 
Ibe ileo-cffical valve. Om.ental graft over the visceral wonnd. No 
sj'mptoms. Tube passed in sixty-eight hours. Dog killed fifty-seven 
^ays after operation. Intestinal canal throughout healthy. Omental 
graft had disappeared completely. 

Experiment No. 3. — Dog, weight 62 lbs. Incision of bowel twelve 
inches above ileo-caecal region, and of snfficient size to permit the 
iosertion of a glass tube five-eighths of an inch in diameter, and six 
inclieB in length, which was pushed in a downward direction to within 
*n inch of the ileo-ciecal valve. The tube filled the lumen of the gut 
•■'>ttip!etely, but produced no tension in the walls. No symptoms. 
•^ne month later the abdomen was again opened, and the tube was 
foiond in the descending colon. The abdomen was closed, and the 
lube was passed per rectum four days later. 

In these experiments hollow tubes were used, and it might be claimed 
'•^at intestinal obstruction was not produced because the fluid intesti- 
"^1 contents could pass throngh the lumen of the tube. The effect of 
'**e peristaltic action of the bowel in that portion occupied by the 
***fce was certainly eliminated as far as the fsecal circulation is con- 
**>Tied, and yet no symptoms of obstruction during life were observed, 
■■**d the post-mortem appearances indicated that no obstruction had 
*^^isted during life. It is certainly surprising that the peristaltic action 
■^^ the intestine should be able to force a rigid tube of such length and 
'*i*nenHions as were used in the last two experiments through the Jleo- 
'^^oal valve into the colon. 

In the following experiments the foreign body which was intro- 
***>ced was of such a structure that in case it filled the entire lumen of 
*^€ bowel it would of necessity produce intestinal obstruction, unless 
epace for the passage of intestinal contents would be created between 
i'***e foreign body and the intestinal wall by dilatation of the bowel. 

Experiment No. 4. — Dog, weight ai lbs. Intestine was incised at 
^lie junction of the ileum with the jejunum and the barrel of a glass 
female syringe six inches in length and half an inch in diameter was J 
^**i»erted with the closed end in a downward direction. The animal j 
'^ever showed any untoward symptoms, and as the syringe was not I 
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fonnd in the fscal discharges the animal was billed Bix weeks later, 
when it was ascertained that it must have passed at some previons 
time through the normal outlet, as it could not be foond, and the in- 
testine presented throughout a normal appearance. 

Experiment No. 6. — Dog, weight 60 Ibe. In this experiment the 
incision in the bowel was made thirty inches above the ileo-cjecal valve, 
and through it was inserted with considerable force a glass female 
syringe 6^ inches long and three-quarters of an inch in diameter with 
a metal cap, which considerably increased its diameter at this point. 
The piston of the syringe projected one inch and a half from the cap, 
The perforated end of the syringe was directed downwards. Visceral 
wound protected with a circular omental graft. For the first few 
weeks the animal appeared to be in a good condition, and the f^cal 
discharges were normal. Later the apetite became impaired and the last 
few days obstinate constipation appeared. The dog was killed forty 
days after the insertion of the foreign body. At this time the syringe 
could be plainly felt through the abdominal wall. The syringe was 
found in the ascending colon, having passed through the ileo-ctecal 
valve. The iJeo-CEecal region was distended, and the bowel at this 
point partially obstructed by a mass of straw, hair, fragments of bone, 
etc., for a distance of about ten inches. Above this point the bowel 
waa considerably dilated and contained liquid fracal matter. Several 
ulcerations were found in the portion of ileum traversed by the syringe. 
The lowe-Ht nicer was about an inch and a half in length, and half an 
inch wide, reaching as far as the ileo-cfecal valve and apparently of re- 
cent date. The next nicer, about one inch longer, but of the same 
width, was found six inches higher up. ' ITiia ulcer presented a granu- 
lating surface and beginning cicatrization. The third point of ulcera- 
tion was twelve inches above the ileo-ctecal valve, in an advanced stage 
of cicatrization. These ulcers were evidently of a traumatic origin and 
were undoubtedly caused by friction of the intestinal wall against 
the projecting point of the piston in the attempts of the bowel to pro- 
pel the foreign body by increased peristaltic action. In this case the 
intestinal obstruction commenced with the accumulation of solid mate- 
rial on the proximal side of the syringe, being in reality not caused 
by the foreign body, but by the coproatasis. Had this latter condition 
not developed the foreign body would undoubtedly have been expelled 
spontaneously as in the former experiments. These experiments fur- 
nish positive proof that a foreign body of sufficient size to fill the 
entire lumen of a healthy intestine above the ileo-ciecal valve causes 
no obstruction, and that when obstruction takes place in such instances 
it is cauaed by tissue changes in the intestinal wall arising from pro- 
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longed contact with the foreign body. In reference to these pointa 
Ve shall GODgider the subject of entero-Iithiasia as a cause of intesti- 
nal obstruction, Entero-lithiagia in man is due in the great majority 
of cases to the impaction of a gall-stone or the formation of an entero- 
lith in the lumen of the bowel the nucleus of which is a qall-stone. It 
ias been a disputed question in what way a gall-atonc of sufficient size 
to gire rise to obatniction could enter the intestinal canal. Rokitan- 
sky asserted that a calculus the size of a hen's egg may pass through 
the biie-ducts. It is now generally believed that, as a rule, at least, 
saeli large concretions can only escape from the gall-bladder by ulcer- 
ation through its walls, or that a gall-stone of smaller size after it haa 
passed throagh the bile-dncts subsequently becomes larger by the 
fonnation of concentric concretions during its retention in the intesti- 
nal canal. In reference to the frequency of this form of obstruction 
Leichtenstern has found that in 1541 cases of intestinal obstruction 
with different causes tabulated by himself, in 41 it was produced by 

» gall-stones. 
Wising* collected fifty-one cases of intestinal obstruction caused by 
she presence of a biliary calculus, with the result that in only 24 of them 
ooald the anatomical condition of the gall-bladder be ascertained. In 
^8 of these the post-mortem appearances showed that the calculus had 
entered the intestine from the gall-bladder by a process of ulceration, 
*od only in three cases it appeared as though the calculus had passed 
"•tjugh the common bile-duct. In 33 cases the place of obstruction 
**a 13 times the jejunum, and 21 times the ileum. In the 31 cases 
^here the calculus was impacted in the ileum the seat of obstruction 
"* two was in the middle, in 6 in the upper half, and in 12 in the 
'ft'Wer half of this portion of intestine. Icterus was observed only in 
<^f the 51 cases. The prognosis is always very grave, as of the 61 
<^aseB 38 died. In 25 fatal cases, death occurred 14 times between 
"^e sixth and the eighth day, while in Isolated cases it did not occur 
'^'itil from the ninth to the twenty-eighth day, and one patient died 
**t;er two months from perforative peritonitis. Taking all cases of ob- 
*^*niction from gall-stones together, we can say that the seat of obstruc- 
*>^c>n is located in the lower portion of the ileum in 50 per cent, of the 
°^seB. The upper part of the jejunum is the next most frequent site 
'^f obstruction, and in a few the gall-stone becomes impacted in the 
"^tiodenum at the site where it has ulcerated through the walls of the 
Sail-bladder and intestine. In 32 cases collected by Leichtenstern, 
*^'ie gall-stone occupied the duodenum and jejunum in 10 cases, middle 
^i ileum in 5 cases, lower part of ileum in 17 cases. Treves is of the 
" ITeber QalleDHtaia Ueus. Nord Med. Archiy,, B. XVII, No. 18. 
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Opinion tliat gall-stones cansing intestinal obstruction nlcerate directly 
into the intestine. He had collected 48 cases of obstruction due to 
gall-stones. In the majority of eases direct evidence of ulceration 
between the gall-bladder and duodenum was to be obtained. The gall- 
bladder was entirely disorganized in a case in which the gall-stone 
was supposed to have traversed the biliary ducts. When impaction 
takes place high np in the intestinal tube tympanites may be entirely 
wanting and the symptoms point rather to the existence of pyloric 
stenosis than intestinal obstruction. The higher the location of the 
impaction the greater the probability that the calculus attained its sixe 
within the biliary passages, and that it entered the intestine by a pro- 
cess of ulceration. In some cases the communication between the gall- 
bladder and the duodenum remained at the time of death, showiDg 
that perforation had only recently taken place. Wising has reported 
snch a case. The patient was a woman, 70 years of age, who had 
never suffered from biliary colic or jaundice. The attack of intestinal 
obstruction was acute, ftecal vomiting being an early symptom, slight 
icterus and little tympanites, death on the fifth day. At the necropsy 
a biliary calculus 7 ctm. in length and 10 ctm. in circumference was 
found lirmly impacted in the ileum. The intestine on the proximal 
Bide was found greatly distended and of a color suggesting incipient 
gangrene, while the bowel below the obstruction was pale and con- 
tracted. Gall-bladder ulcerated and contracted by cicatricial tissue 
communicating with the duodenum by a perforation above the com- 
mon bile-duct. A smaller communication was also found between the 
gall-bladder and the transverse colon. Shattook* mentions a case 
under the care of Dr. Bristowe, in which the remains of the gall-blad- 
der, which was very small, communicated directly with the intestine. 
In some cases the pathological conditions within and around the gall- 
badder show evidences which go to prove that perforation had taken 
place long before the development of the intestinal obstruction. In 
such cases the gall-stone must have occupied the intestinal canal for a 
variable period of time without having given rise to obstruction, the 
intestinal contents passing between it and the intestinal wall in the 
same manner as in the experiments detailed above. In some cases the 
gall-stone becomes encysted and symptoms of obstruction are not pro- 
duced until the size of the stone has increased by the addition of con- 
centric layers of concretion, Harleyf reported a case where a gall- 
stone became encysted in the duodenum, WoodburyJ reports a case 

*Briliah Medical Journal, Uaroli 19, 1887. 
■)■ Path. Scx]. Tranaactions, London. Vol viii. 
t Amer. Jour. Med, Sciences, January, 1880. 
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tbsi cune under th« ob»ervatioii of Dr. T. IL Andr«trii, of a woman 
M> ran of age, who wan andienly attaoked with lyniptonu of acute 
fotettinat obtitructtoii without kavitij^ previnualy Huffercd from any diN- 
otdw of the biliary pamiait^tM. She died on the nevonth day. A con- 
eretton the size of an Englinh walnut waH found linnly impacted in 
the apper portion of the jejunum. Upon section the concretion was 
mta to coniifit of a hrown, friable, cortleal aubntance, enveloping a 
deiute, white cryHlallint- body ait large an a cberry, wblch wan evidently 
du)lMit«rine. It appeam that in thiM eane a Kniall gall-stone which had 
(iMed through the bile-dnctB without producing Nymptoimi, was in 
•cone way retained high up in the intestine, and iterved an a nuoIeUH 
for the formation of an enterolith of sufficioDt size to give rise to inteit- 
ttsil ob«tmotion. 

Bariow* reports the ease of a woman S7 years of ago who had sym))- 
Umi of gsU-stonex for a year. She nuddenly develoi)ed an acute intes- 
tintl obatmction from which she died. About the center of the ileum 
Acre was found a biliary calculus of the size of a walnut ]iartiaUy xac- 
cnlited. In some rare caseti the obstruction is caused by the retention 
of numerous caleuli in a ciruumiteribed portion of the bowel. Met- 
«l(et presented to the New York Pathological Society a specimen 
Ukea from a man 64 years of age, where the duodenum was occupied 
bf numerous gall-stones in such a way as to give rise to complete 
olntniction. A calculus may attain great aize before it becomes 
injiacted. Sinith| observed a oaoe of acute intestinal obstruction 
which proved fatal un the tiftli day, where the post-mortem revealed 
■W cause to be a biliary calculuN meanuring 4} by 2i inches in 
Qtvoinference, which was found impacted iu the Jejunum HO incliea 
Wov the pyloric orifice of the Ntomach. Clarkg relates the case of a 
*(nua 58 years of age who died of acute intestinal obstruction where 
*•« large gall-stones were foam) impacted immediately above the ileo- 
"Ksl ralve, each of which was one inch in length and four inches in 
"'eninfvroncc, and together weighed I^ ounces. The stones were 
Winposed of cholesterine and coloring material of bile. The intestine 
*U perforated at the seat of impaction and a number of amall gall- 
■tonea were found in the peritoneal cavity. The biliary passages were 
''lUted and thickened, but the gall-bladder appeared to be normal in 
'wand Htnictnre and not adherent to the duodenum ; jaundice had 
"Aver existed. Eight months previous to the last illness ahe had ft 

*0u7'a lloppiUI Rapon*. IRRt. 

f TruiMCtloiiK New York Pulbological Soduty, *ol. 11., pp. 2, 3. 

t PMholof^cal Sod«l7'« TraDiinotloti*. Ixtndan, isai. 

I A QUO of larica biliary concretUni la the ileum, Uetlioo-CljinirK. Tr«ii*., vol. I*., p. 1- 
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similar attack of obstruction and at that time a firm tumor coald be 
felt in the right hypochondriac region. This and the next case illus- 
trate that the great danger of impaction of a gall-stone conaists of teit- 
ural changes of the intestine at the site of impaction. Meymott's* 
patient was a woman 47 years old, who died after a short illness, dur- 
ing which symptoms of intestinal obstruction were well marked. At 
the necropsy a gall-stone composed of cholesterine, and weighing 400 
grains was found impacted in the ileum four inches above the ileo- 
ciBcal valve. At the seat of impaction circumscribed gangrene and 
perforation had taken place. 

Fagge,t in his excellent paper " On Intestinal Obstruction," gives 
an account of a case which he examined, where in a woman 69 years 
of age who had died with symptoms of intestinal obstruction, a gall- 
stone measaring 4^ inches in its largest circumference and 2^ inches 
in its smallest, was found impacted in the jejunum 30 inches below the 
pyloric orifice of the stomach. The stone had passed from the gall- 
bladder into the duodenum through a perforation, firm adhesions hav- 
ing prevented its escape into the peritoneal cavity. In two other 
cases to which the same author refers the patients anffered from intes- 
tinal obstruction, and recovery followed after the evacuation of gall- 
stones of immense size. In cases terminating by spontaneous recovery 
he believes that perforation takes place into the colon. That the 
danger is not always passed when a large biliary calculus enters the 
colon directly through a perforation of the gall-bladder is well illus- 
trated by a case reported by Bourdon,J where the calculus became 
lodged in the sigmoid fiexare, where it produced an inflammation 
which proved fatal. In a number of cases recovery took place by dis- 
charge of the calculus per viam naturatis even after the symptoms had 
pointed to complete obstrnction. The largest stone which has been 
successfully passed was 3^ inches in circumference. Pye-Smith§ nar- 
rates a case which would tend to show that in cases of intestinal 
obstruction due to the presence of a biliary calculus a spontaneous 
cure is possible even after the symptoms have continued for a number 
of days. The patient was a female 78 years of age who had never 
suffered from jaundice, and gave no history of biliary colic. She had 
always been very constipated ; obstruction finally ensued ; and after 
some temporary relief became complete. By external palpatio 

• rmpaction of a large Gall-atone in the Ileum. The Lancet, April 27, 1872. 

fOn InteBlical Obstruction. Guj'a Hospital Reportfl, voL liv. 

JOalcul bQiare d'ua volume considerable, tombe daoa le tube digestif i trav 
paroia perfore* de la veaicule et du coloo traneverae. Gaz. dea : 
No. 72, 1869. 

§ BrilJah Medical Journal, March 19, 1SB7. 
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lUaor could be fell. On rectal examination, however, the finger could 
Jttst reach a smooth, hard, moveable ttimor, and it seemed probable 
that there was malignant disease of the colon. After thirteen days 
complete obstrnction, bowever, tbe large gall-stone exhibited was 
passed, and the patient recovered quickly, and has subsequently 
remained free from the trouble. 



Foreign bodies when impacted in the intesttne set up infiammation, 
and this may go on to gangrene and perforation, and so it can be ex- 
plained how cathartics under auch circumstances are more likely to 
do harm than good. If impaction has taken place near the ileo-cmcal 
valve or in the colon, large injections and massage may be tried, pro- 
v-ided symptoms of severe inflammation or gangrene at the site of im- 
paction are absent. In the great majority of cases, however, the local 
lesions at the site of impaction are of such a nature at the time surgi- 
cal aid is summoned that nothing short of a laparotomy wiU promise any 
hope of succesB, It will be well for the surgeon not to place too much 
*wportanoe upon the presence of tympanitic distension of the abdomen 
•n these cases as an indication for the necesBity of an abdominal section, 
*« this sign may be entirely absent if the impaction is located high up 
m the intestinal tract, and if the impaction is in the lower part of the 
ilemn or colon an operation should not be postponed until such dis- 
tension has taken place. After the abdomen bas been opened in the 
median line, and the seat of obstruction determined, the course to be 
i>iirsued will depend upon the pathological conditions at the seat of 
'nipaction. As the mucous membrane in contact with the foreign 
^dy is always first to suffer in consequence of the impaction, punc- 
'nre and incision should be avoided at this point. As the cases must 
be few where sach a stone, even soon after impaction has taken place, 
f8n be pushed along the intestinal canal and through the ileo-ciecal 
^*lve into the colon, submural crushing of the stone should be prac- 
tised where attempts at distant displacement have failed, and where 
the condition of tbe intestinal wall is such that no fear need be enter- 
'«ned that gangrene or perforation will take place. The stone should 
""er he attacked at the seat of impaction, but should be pushed in an 
ipward or downward direction, and then removed if possible by 
oreaking it np by manual pressure, or, if this fail, the method sug- 
6*sted by Tait,* of passing in a needle obliquely through the intestinal 
Wall and attacking the calculus in this manner may be tried. A stout 
"flet needle, such aa is used for electrolysis is best adapted for this 
•The LancBt, Dacembor 10, 1S37. 
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purpose. The needle should always be introduced obliquely throngh 
the intestinal wall an inch or two below the impaction in order to 
secure healthy tissue for the seat of puncture. After the stone has 
been crushed and the debris within the gut has been pushed into a 
healthy segment of bowel below, the puncture in the serous coat 
should be closed by drawing the peritoneum over it with a fine super- 
ficial suture for the puqjose of guarding against leakage. When 
efforts at submural crushing or fracturing of the enterolith have failed 
and it is deemed necessary to excise it, it is also advisable to push the 
foreign body within the gnt in an upward or downward direction 
sufficiently far to bring it to a perfectly healthy portion of the intes- 
tine, as the healing process of the visceral wound made for its extrac- 
tion would proceed more satisfactorily here, than where the tunios of 
the intestine had undergone pathological changes in consequence of 
the impaction. If the stone cannot he displaced and the incision must 
be made through an inflamed intestinal wall, a graft of omentum 
should be placed around the intestine after suturing the visceral 
wound so as to cover the wound, and its ends fastened together by 
two sutures passed through the mesenteric attachment. Such a pro- 
cedure will place the visceral wound in the very best condition for 
healing and will furnish an additional safeguard against subsequent 
perforation. If the intestine at the site of impaction shows evidences 
of gangrene, or, if perforation has already taken place no efforts should 
be made to extract the stone, as under such circumstances the surgeon 
is compelled to resect that portion of intestine in which the stone is 
imprisoned. As patients presenting such conditions are always more 
or less collapsed it becomes of the greatest importance to finisb the 
operation as rapidly as possible, consequently after the resection baa 
been made in the usual manner the continuity of the intestinal canal 
should be restored by an operative procedure which can be executed 
without unnecessary loss of time. As the bowel above the seat of ob- 
struction is always found greatly dilated, circular enterorrhaphy for 
this reason alone would be a difficult if not an impracticable task, hence 
both ends of the intestine should be invaginated to the extent of an 
inch and the invagination maintained by three or four superficial 
stitches of the conrinued suture, and the continuity of the intestinal. 
canal restored by making an incision an inch in length in each closed- 
end of the bowel on the convex surface about two inches from the; 
sutured extremity and lateral apposition of the wounds secured b^ 
decalcified perforated bone plates. This method should always be 
preferred to circular enterorrhaphy in uniting the bowel after resect 
tion under such circumstances as the extensive and secure coaptation 
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i Berooa Barfacee greatly enlianceB the chances of early nnion be- 
tween the coaptated bowela, and at the same time CBtabliaheB a com- 
feannioatiiig opening equally aerviceable as after circular euturing. 

J. Intestinal Concretions. — We have already seen that a small gall- 

tose when retained for a Bufficieut length of time in the intestinal 

IcsmI may become the nucleus for an intestinal concretion, which by 

"le addition of concentric layers gradually increases in size until it filk 

1 of the bowel and after its impaction gives rise to intestinal 

tgtmetion. Enteroliths causing obstruction have been described in 

rhioh a variety of foreign bodies have been found ae nuclei. 

I Cloquet* divides the concretions found in the alimentary canal into 

9. The first includes enteroliths in man, and bezoars in ani- 

uIb, both being the result of calcareous deposits secreted by the 

arietes of the intestines. The second class comprises abnormal 

iMBB, such as solids (animal or vegetable hairs which have escaped 

le process of digestion, and agglomerate to form tegagropilie) pul- 

KTnrent substances and foreign bodies such as kernels of fruit, biliary 

I flilcQli, and hardened fteces. He described an enterolith which formed 

[ SToand a pin as a nucleus by deposits of phosphate of lime and which 

I Bad become arrested in the cffioum where it caused the death of the 

[ patient. In another case he found that the nucleus was composed of 

n ivory pessary which had perforated the bowel on one side and the 

llWder on the other, the perforation in the bowel was covered by a 

toneretion of phosphate of lime, while the part in the bladder was 

. encrusted with uric acid. 

^^ Aberlef reported a case where chronic intestinal obstruction was 
^■tUsed by the presence of 32 enteroliths, each of which was composed 
^Bof a concretion in concentric layers around a cherry stone as a nu- 
^ Ciena. The concretions had collected in the colon and were success- 
folly removed by rectal injections and cathartics. A chemical exami- 
nation of the concretion showed that it was composed of phosphate 
K«f lime and a considerable quantity of fat, animal glue, and traces of 
^■lioieBterine. 

^H SeboorJ described an enterolith which for five years had given rise 
^%> pain, first in the ileo-csecal region and later in the left inguinal re- 
gion, and was finally discharged apontaneonsly. It measured 4^ inches 
in length and 2.9 inches in width and weighed 44,9 grammeB. On 
ing a section of it, it was found that the central portion or nu- 

E*Aimr. Jour. Med. Sciences, Januarj, 1BB6, p. 21(>. 

von SWlnbllduEg im Dflrmkanale. WQrt. Med. Coiresp. blatt., No. 23, 

1 1 OanBtBtt'a Jabresbericht, 1863, B, II., p 61. 



110 SCEGICAL TREATMETTT OF INTESTIN'AL OBSTEnCTIOS. 

clenB WM composed of a triangular piece of bone around irhlch ii 
concentric layers the concretion was arranged. A chemical eiamina- 
tion of the concretion showed that it was largely composed of phos- 
phate of ammonia and magnesia, the remaining part of it coDsigtiag 
in vegetable fibres, coloring material of bile, cholesterine, and chloride 
of aodinm. 

Virchow* made a careful chemical and microscopical exaiiunstiMi 
of an enterolith which had caased symptoms of obatmction in a wo- 
man, bnt was finally expelled after another severe attack of oolica 
Btercorali§. The stone measured 5 ctm. in length and 8.5 ctm. in iU 
greatest circumference. On making a section through its center il 
was seen to be composed of a plum-stone surrounded by a shell 3 otm. 
in thickneae, made up of concentric layers of crystalline bodies held 
together by a brownish mass. Chemical analysis showed thattbt 
shell was composed largely of phosphate of ammonia and magneoi' 
In Friediander's casef the obstruction was due to the impaction of 
an enterolith in iha ileum 30 ctm. above the lleo-cfecal valve whic^ 
was composed of shellao. The patient was a cabinet maker, and it i' 
said that the apprentices of this trade not infrequently consume tk* 
alcoholic solution of shellac used for Tarnishing ; in the stomach *^ 
alcohol is absorbed, and the shellac is deposited. In this case O^ 
stomach contained a large number of the same kind of concretions. 
At the meeting of the Congress of German Surgeons in Berlin, 
April, 1880, LangenbuchJ showed some large concretions, some 
which he had removed by enterotomy in a patient who had sal 
from repeated attacks of intestinal obstruction. As the sympto:^^ 
became more urgent and failed to yield to simpler measures, abdoc^ 
nal section was performed in the median line, and the operator wi^V 
out much difficulty found a swelling in the jejunum, laid open t — 
intestine, and removed the mass of concretions which completely fill^ 
the lumen of the bowel. Vomiting continued and the patient died^' 
few hours after the operation. The necropsy revealed a second sC-^^ 
larger mass in the pyloric region of the stomach. Virchow examiiit 
the concretions and found that they consisted almost exclusively i 
organic substances, and especially of the derivative of the biliary aoii£' 
known as dy sly sin. 

The surgical treatment of intestinal concretions is the same as i 
cases of impacted gall-atone. 

c, Para»ite« as a cause of Intestinal Obstruction. — A few case6 ( 
intestinal obstruction have been recorded where the obstruction wi 

• Virohow'a ArcLiv., B. XX.. Heft 3 u. -1. 

t ScbctlBCk-steiuo lU tTruiche von Heiu. BerL Elm. Wochemclmlt, 1883, No. 1. 

t Verb, dor deuUcbeo USBBllBchaft f. Chirurgie, 1880. 
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1 by a mass of ascarides wbioh interfered with the passage of 
inal oontenta in the same manner as an enterolith. Ilalma-Grimd* 
^ers to a patieut ten years of age that came under his care suffering 
bth the oharacteriatic symptoms of aeute iutestinal obstruction, fol- 
Ipwed by hiemoirhage from the bowels, collapse and death. The 
necropsy revealed as the cause of obstruction a mass of ascaridos, 
in number, which completely filled the lumen of the ileum, 
^t the site of impaction an ulcer was found showing an eroded vessel 
Irhich had been the source of hemorrhage. 

I Saurel'sf patient was 23 years of age, who suffered from symptoms 
nrhich resembled closely an attack of intestinal obstruction. A swell- 
Big could be felt to the left of the umbilicus. Two ascarides were 
Iirown up during a severe attack of vomiting. Anthelmintics were 
r*dminiBtered and injections given without any effect, aud the patient 
I died in collapse. The necropsy revealed the cause of obstruction to 
L liave been a mass of ascarides which were firmly impacted in the 
■■lower part of the ileum, 

^ PoekelsJ was called to attend a patient who had suffered for some ! 
e from an intra-abdominal swelling the size of a hen's egg which 
Mold be distinctly felt below and to the left of the umbilicus. 
purge of male fern and jalap expelled 103 ascarides, after which the 
tumor disappeared and the patient's health was completely restored. 

Stepp§ has recently recorded an instance in a boy, aged 4, who died 

nth symptoms of acute intestinal obstruction an hour and a half after 

medical aid was summoned. The post-mortem showed that the intes- 

line was completely obstructed by a twisted mass of some forty or 

fifty round worms, lodged just above the ileo-csecal valve. The ileum 

contained some thirty-five more higher up, and there were a few in 

Ibe stomach and cesopbagus. The mother of the child had given the 

patient some worm medicine a few days before the acute attack and 

°tepp thinks that the worms, weakened by the medicine, were dia- 

'odged in numbers by the violent peristalsis set up by an injudicious 

<*iet afterwards, and so rolled down in a tangled mass too large to pass 

*il*e ileo-csecal valve. 

^^ When the surgeon is called upon to treat a case of intestinal ob- 

H^nction in a child, such a cause should be borne in mind, as in a case 

^Hjf this kind a timely anthelmintic remedy followed by a brisk cathar- 

^^ *fintariti8 Termliiosa tuit Darmblutung; u. EmfclemmungHarsoheioungBQ. SchmidL's 
■^ahrtiichBr, B. 99, p. 92. 

+ Uamiverfltopfung durcli Wurmer. Schmidt's Jabrbilober, B. 99, p. 92. 
+ BrieSicbe Nachriclileii Uber Rundwurmer. Schmidt's JahrbQcber, B. 99, p. 92. 
!_§ Cacitralblfltt f. die med. Wiaaenseh. 1S88, No. 27. 
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tic majr prove efficient in removing the cause of obstruction. If eaoh 
treatment Bhould prove unavailing, no time should be lost in resortinff 
to operative treatment by abdominal section, wMch is to be condncted 
in the same manner as in operations for intestinal concretions, 

d. FfEctd ObitTvclion. — Fsecal obstruction is almost without excep- 
tion met with only in the large intestines and here in preference in 
the cffical region or in the sigmoid flexure. Cases have been reported 
where a congenital abnormal dilatation of some part of the colon pre- 
disposed to this affection. The acquired form of dilation which 
attends all cases is the result of prolonged over-distension resulting ii 
paresis of the distended segment of the boweL 

Boys de Loury * has collected a number of cases of retention of 
faces in the ccecum and colon which finally gave rise to inflammation 
at the seat of impaction and intestinal obstruction. Among them was 
one observed by Nelaton where the fiecal tumor occupying the ciecum 
and ascending colon by pressure against the under surface of the 
liver and gall-bladder caused icterus. The icterus and symptoms of 
obstruction disappeared promptly after the removal of the ftecal 
accumulation by cathartics. Retention of fieces after a time pro- 
duces more or leas acute enteritis, attended by tympanites, pain, and 
dyspnoea. The patients usually have been constipated for a long 
time, sometimes alternated by diarrhosa. The retaioed fieces become 
inspissated and hard and form mnra! concretions, the middle often 
remaining tunneled for the passage of fluid fieces. The masses are 
modelled and when thrown off, often describe in accurate outline the 
contour of the bowel. Distension of the bowel often takes place to 
an enormous extent. Cmveilhier found on making a necropsy on an 
old man the trausverse colon dilated so that it measured 36 otm, 
in circumference. The ctecum was even more dilated and was the 
size of a child's head. In one of my cases of periodical accumulation 
of fseces in the sigmoid flexure the patient would only return for 
treatment at a time when symptoms of obstruction set in and every 
time he presented himself the swelling would occupy almost the 
entire space in the abdomen below the umbilicus. Mechanical re- 
moval of the fiBcal accumulation followed by massage and the use of 
the Faradic current and galvanism bad no effect in diminishing the 
aJKe of the bowel, or in preventing the periodical accumulation of 
fBBces. If the cse^um alone is the seat of impaction it often presents 
the appearance of a circumscribed tumor which may and has been 
mistaken for an ovarian tumor, abscess or carcinoma. The retained 
mass constitutes an irritant which sooner or later causes a cat arrhal 
*Gaz. hebd., 18SB, No. 2S. 
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enteritis, which extends to the remaiaing tanics and is often the ' 
direct cause of perforation or diffuse peritonitis. In some instances 
the infiammatioD extends to the connective tissue around the intestine 
and an abscess forms withoat an antecedent perforation. The dis- 
tended bowel gradually becomes paretic and the local and general ■ 
symptoms are aggravated. I 

One of the most important diagnostic points is to make pressure 

over the tumor in chloroform narcosis when the faecal masses become 

displaced, leaving a permanent depresBion at the point of pressure. 

If the impaction is within reach the removal should be accomplished 

bj the use of a scoop assisted by copious injections. If the bowel at . 

the seat of impaction has lost it« contractility the use of cathartics is 

nsclesB, and if it is in a state of in^animation positively hiirtful. In 

sncli cases massage and high injections are indicated. Perforation 

!md suppurative inflammation in the connective tissue surrounding the 

bowel mnst be met by prompt surgical treatment. In cases where all 

ordinary measures fail in removing the fffical accumulation and the 

symptoms of obstruction continae unabated, it would be not only jua- 

r tifiable, but good surgery to cut down upon the distended bowel and 

^^to break up the mass within the gut and push it along to a portion of 

^^Bte intestine where peristaltic action has not been impaired. In cases 

^Kftere the intestinal wall presents pathological conditions which would 

f^^contra^indioate such a course of treatment, it may become necessary t-o 

resort to enterotomy and remove the faecal mass through the wound 

and according to circumstances either close the visceral wound by 

;iiTiag or establish a temporary artificial anus in one of the in- 

regions. 

3. Invagination. 
I Treves * asserts that thirty per cent, of all forms of intestinal ob- I 
■notion, exclusive of heruia and congential malformations, are cases . 
" invagination. The same author recognizes clinically four forma. . 
The ultra acute is very rare, and terminates fatally in twenty-four 
hours ; the acnte, lasting from two to seven days, numbered about I 
forty-eight per cent, of all cases of invagination ; the subacute, last- 
ing from seven to thirty days, are about thirty four per cent.; and 
the chronic, lasting over thirty days, occurred about eighteen times 
oQt of every one hundred cases. As far as the operative treatment is 
concerned it is exceedingly important to classify all cases into acute 
and chronic, as in the former class the symptoms appear with great 
^noleiice and the pathological changes at the seat of invagination come 
^B * The LauceC, December 13, I8S4. I 
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on SO rapidly that death is iDevitable unleHS efficient surgical treat- 
ment is resorted to before the tissues at the seat of invagination hare 
undergone changes incapable of repair. In the chronic form the 
Bymptoma are never so urgent and the adoption of early radical meas- 
ures is not as urgently indicated. Of the anatomical forms, the caaea 
collected by Treves thirty per cent, were enteric ; eighteen per cent, 
were colic ; forty-four ileo-csecal, and eight were ileo-colic. The 
enteric forme are most common at the lower part of the jejunum, and 
are small. The colic forms are mostly to the left of the transverse 
colon. The latter as a rule belong to the chronic form of inva^na- 

Leicbtenstem * calls an invagination ileo-c^ecal when the ileo-CEBcal 
valve is pushed forward and forms the apex of the intussusceptnm and 
ileo-colonic when the ileum is pushed through the valve. The invagina. 
tion always increases at the expense of the intusauscipiens. In exam- 
ining four hundred and seventy-nine cases of invagination in reference 
to the anatomical location of the lesion he gives the following figures: 

Ileo-cascal 212 

Ueum _ 143 

Ctolon- -.- 86 

Beo-colonic _,_ 89 



I shall not endeavor to elaborate upon the views entertained by dif- 
ferent authors and experimenters concerning the mechanism of the 
ordinary forms of invagination, but from a surgical aspect it is im- 
portant to allude to some of the pathological conditions which produce 
the invagination, and at the same time complicate the treatment. Mr. 
Bellamyf has described the case of a very rare form of intestinal 
obstruction due to invagination of a portion of the small intestine in 
the walls of the rectum successfully treated by abdominal section. 
The obstruction had been complete for nine days. The patient was a 
female who bad been subject to obstinate constipation, and on three 
occasions the retention of f cecal matter bad given rise to serious symp- 
toms which, however, had always yielded to ordinary means. On 
admission into the hospital, a hard swelling could be felt in the left 
iliac fossa, in the region of the inguinal canal and sigmoid flexure. 
Manual examination of the rectum disclosed an obstruction in the 
upper part of this portion of the intestine. As the symptoms of ob-- 

• Uber Dann-InTBginfltiou. Prager Viarteljalirsaohrilt f. Heilkuada. fl. XL u. I 
1813 
H f BritiBh Medical Journal, March 8, 1S79. 
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' Wraolion became urgent and failed to yield to ordinary treatment 
ibdominal section was performed after exploration of the left external 
infninal ring which had been the seat of an old hernia, by enlarging 
the incision upwards and obliquely outwards. On introducing the 
I lisnd Into the abdomen it was ascertained that the swelling in the iliac 
ngion was composed of a. knuckle of small intestines which was 
I obvioiiflly invaginated in the anterior aspect of the first part of the 
Kctam, and in addition there was felt what appeared to the touch to 
le bands of organized lymph, stretching across in the same place, and 
probahly the result of a former circumscribed peritonitis. The opora- 
ir introduced his right hand into the rectum and pushed the pro- 
' lapsed mass upwards and towards his left hand, which was in the pol- 
io cavity, at the same time breaking down the adhesions and gently 
Irswing out the knuckle from its imprisoned position, and freeing it 
1 the peritoneal fold. The symptomH of ohatruction subsided 
rpwnptly and the patient after having passed through a moderate 
attack of peritonitis made a complete recovery. 

In examining the literature of the subject the author had been 
unable to find any case where abdominal section had been performed 
r a similar condition, although Lockhart described this form of 
hernia, but he stated that he had never known an operation ne-cessary. 
e cause of a chronic invagination is often a tumor attached to the 
Hmer surface of the bowel. The tumor by its weight drags the por- 
lon of intestine to which it is attached into the segment of bowel 
elow and the descent of the intussusceptum is often very slow. In 
IS the tumor is always found attached to the apex of the 
Stnsausoeptum, Invagination caused by tumors is most frequent in 
e large intestines, as these are more frequently the seat of tumors 
than the intestinal canal above the ileo-ccecal valve. Tuffier* re- 
ports a case of invagination operated on by Marchand which is of 
•pecial interest on account of the rare condition found which had led 
k the invagination. 
■The patient was a woman 43 years of age, who had suffered from a 
dually increasing intestinal obstructiou. Bectal examination re- 
I tumor which had dragged an upper segment of the bowel 
Kth it into the rectum. Marchand opened the abdomen in the left 
1 region and found an invagination of the sigmoid flexure into 
B rectum. Reduction was found impossible. An artificial anus was 
bablished after the method of Littr^. Death on the fifth day. The 
sropsy showed difEuse peritonitis which in the small pelvis had 
|*lDTBginatiac da S'illiaque dan a Is rectum. Laparotomie laCsrala. Aiiua de LiVxi. 
le de inteatin. Le Pra^reSa MSdicale, 1882, p. 202. 
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asBumeil a Huppnrative type. The BigmoUl flesare was fonnd itivagin* 
ated to the depth of 6 ctm., the serous earfaces adherent, whicli only 
gave way to considerable traction force. A pedunculated lipoma was 
attached to the apex of the intuBSitBccptum. 

KulenkampfF* reporlB a caae of a woman, aged thirty-nine years, 
who had suffered from incomplete obstruction of the bowt-Is with 
bloody discharge from the anus for six months. During the proj^iw 
of the diBease a maBs could be felt in the rectum, which was thought 
to be a polypuB, This proved to be a papilloma (probably malignant) 
that originated in the sigmoid ticxnre, and had bi^en the cause of the 
invagination of that part of the colon into the rectum. The entire 
mass, including the intuseasceptum was removed through the reotom. 
An adherent coil of intestine was accidentally wounded and the wound 
was at once cloBed by suturing. The operation was followed by an 
aggravation of the symptoms of obstruction, on the tenth day laparo- 
tomy had to be performed, and an artificial anus was established in 
the left groin. The patient recovered, but the ftecal fistula reniuned. 
Bryantf related the case of a lady, aged seventy-four, who had been 
suffering from obstruction due to Invagination for fourteen days. He 
suspected the existence of a growth, and this, after much diffioolty, 
was found, drawn down, and removed, the patient making a rapid Uld 
perfect recovery. 

Barker,^ in a caae of invagination of the rectum, due to adenoid 
epithelioma of that part of the gut, succeeded in drawing down and 
excising the affected part and reduced the invagination. The patient 
recovered completely. Three similar cases had been treated previonaly 
in the same manner, two by Vemeuil, and one by. Kulenkampff, only- 
one of them recovering. 

The case reported by Nicolayseng is of special interest as illustra- 
ting the course to bo pursued when it becomes necessary to resect a 
portion of the intestine with the tumor. The patient was a woman 
forty-nine ye^fs old who had suffered from troublesome constipation 
and painfn! defecation for a year, due to chronic invagination of the 
sigmoid flexure of the colon into the rectum produced by an epithe- 
lioma. Through the rectum a tumor could be felt which by traction 
could be drawn down to the anus. The diagnosis made was n carcin- 
oma of the colon and invagination of colon into rectum. The patient 
could produce the invagination at will. The extirpation was made by 
• Ccntr«lbUtt I. Cliirufgle, 1886, No. i1. 
t Britiali Medical Journal, April 9, 1887. 
tThsUowt, M»y 14. IB87. 

gTuraor rardnomntoiua intestlni S, romaoi ; Resektiou af 3. 
Nonl. Med. Arkiv., B. XIV., No. 13. 
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pulling the tumor donrawards beyond the anal orifice. The healthy I 
mucous surfaces 2^ ctm. above the base of the tumor were circum- ' 
scribed by a row of silk sutures which were carried through the entire 
Ihickness of both intestinal walls. The tumor was excised I ctm. 
lielow the sutures, only one artery had to be tied. Posteriorly and on 
the left eide of the circular wound the divided raeso-colon could be ■ 
seen. The wound was accurately united by a superficial continued 
suture. As soon an the bowel was replaced it retracted as far as the 
upper portion of the rectnm. The patient had recovered after fifteen 
days and reported herself well at the end of 2i months. The intea- 
tinal tube removed measured 6.5 ctm. The tumor under the micro- 
scope showed the typical structure of cylindrical -eel led epithelioma, 

Becker* has 'collected a number of cases from literature where the 

cause of the invagination was a diverticulum of the small intestine, 

and he believes that in some of the reported cases of elimination of 

1 portions of the intestine with the appendix vermiformis were of thifl 

^Vjiiiid, that in these cases what appeared as the appendix was in reality \ 

^^H divert! colnm. 

^^f The mechanical disturbances at the seat of invagination sometimes i 
' are the canse of an additional obstruction. In one of Dent's cases in 
a child six months old, who for three days before admission into St, 
George's Hopital had suffered from evident inlussuaception the 
■abdominal section revealed a two-fold cause for the obstruction, inva- 
^^nnation and internal strangulation. When the abdomen was opened 
^B loop of bowel was found constricted by the sharp edge of a piece of 
^^besentery of the ileum which was invaginated into the ceecum. The 
^Kind was divided and the invagination easily reduced. Peritonitis 
^Hted set In before the operation, and the child died in five hours after 
^^fc This case shonld remind us to look for additional causes of 
^^■Mtruction aronnd the site of the invagination in all cases where the 
^^Kdomen is opened in the treatment of intussusception. Similar care 
^^poold be exercised under the same circumstances after the reduction 
^^bs been accompliahed to look for an additional invagination, as cases 
^Hiye been reported where two or more invaginations were present at ■ 
^Bbe same time. 

^^r Claudotf has given an accurate description of a specimen of double 
^HbTagination in a patient who had died with symptoms of intestinal 
^^Batruction. The first invagination was 80 ctm. below the pylorus, 
^^Be second two metres further down, the latter consisted of an invagi- 
^^Btion of the ileum into the colon, the intussusceptum having ad- 

^^f *ZaT Aetiologie der OsnneiDecbieban^. DiBaertation. Kiel, 1886. 

^■-f De I'oDclusioD inteatlnale. Tbtec, Paris, 1894, I 
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yanced nearly the entire length of the ascending colon. The apper 
invagination showed evidence of gangrene, of which no sign could be 
seen in the lower, and for this reason it is probable that the upper 
invagination occurred first. Intestinal hiemorrhage was one of the 
prominent symptoniB during life in this case. 

At a meeting of the Pathological Society of London, Power* dem- 
onstrated a specimen obtained from a chUd five months old of double 
intussusception, one in the Ueo-ca3cal region two inches in length, the 
other in the transverse colon, one inch in length. The latter was an 
ascending invagination. Both invaginations showed adhesions be- 
tween the serous surfaces, and consequently must have been ante- 
mortem conditions. 

In regard to the age of patients suffering from invagination, it can 
be said that fifty per cent, of all cases occurred in persons under ten 
years of age. According to Heusner in children invagination is the 
cause of obstmction in three-fourths of all cases of intestinal obstruc- 
tion. If all cases of invagination were tabulated it would be seen that 
one-fourth of the whole number would be children under one year of 
age. The acute form is most frequent in the young, and the chronic 
variety between the ages of twenty and forty. 

Leichtenfitemf has studied the mortality which attends invagination, 
and in 557 cases in which the termination was known the result was 
as follows : 



3 years., 
2-10 
11-80 
31-40 
41-50 
51-00 
More than 01 
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:nsiioiu portion. 



ig^^n 



From this table it can he seen that the mortality up to the age 
forty increases with the diminution of the age of the patients, being 
greatest in infants and children in whom the invagination usually 
pursues an acute course. 

Pathology of acute Invagination. 

The pathological changes in the acute form of invagination are 

chiefly of two kinds ; 1. Obstruction of the bowel ; 2. Strangulation 

of the intussuflceptum. Both of these results may be absent in the 

*TranB£ctio[ig, vol XX., p. 240. 

■f Ueber Darminvagination, ili. Thell, Pragor Vie rWljilirsach rift t Heilkunde, B. SXK., 
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chronic form. The obstruction is not only dae to the narrowing of 
ihe lumen of the bowel by the invagination, but also to the swelling 
uf the invaginated portion caused by the constriction of the blood 
vesBels supplying the intusansceptum at the neck of the intussusclp- 
iens. In cases of chronic invagination where no such vascular en- 
gorgement is present the lumen of the intussusceptum remains sulli- 
ciently large for a free passage of the intestinal contents, and no 
lymptoms of obstruction are observed. In a number of my experi- 
ments on animals where I produced invagination artificially no symp- 
tomB of obstruction were observed, and when the animals were killed 
weeks or months after the invagination had been made, the Imuen of 
the iDtussusoeptum was not larger than an ordinary lead pencil, and 
yet the bowel on the proximal aide was not dilated, but somewhat 
hypertrophic. The greatest danger after invagination has taken 
pkce arises from the constriction of the intussuaceptum at the neck of 
the intassuBcipiens. The acuity of the symptoms are always propor- 
lionate to the severity of the strangulation at this point. The circular 
constriction interferes with the return of venous blood from the intus- 
soaceptam which is followed by (Edema, complete stasis and gangrene 
sf the constricted portion. An acute invagination becomes irreducible 
to ordinary means within a few hours on account of the appearance of 
isdema in the intussusceptum. If the strangulation is less intense the 
passive congestion precedes a plastic inflammation of the seroiis sur- 
faces held in apposition and adhesions form which again oppose or 
render a reduction impossible. In cases where gangrene of the in- 
'sginated portion follows a few hours or days after the invagination 
no adhesions form between the serous surfaces. Adhesions at the 
neck of the intussuscipiens and throughout the extent of the invagi- 
nation may form soon and they niay be absent after six weeks in the 
chronic variety. Adhesions are met with in about 80 per cent, of 
chronic cases, and 40 per cent, of acute ones. In acute cases a fatal 
-.termination usually takes place from perforation at the neck of the 
ssuBcipiens followed by septic peritonitis. Numerous cases have 
1 reported where a spontaneous cure was effected by sloughing 
knd elimination of the intussusceptum. This favorable termination is 
only possible if the continuity of the intestine is restored at the neck 
of the intussuscipiens by firm unyielding adhesions before the proxi- 
mal end of the intussusceptum has become gangrenous, or if the line 
f demarcation is below the neck. Gangrene usually commences at 
lie apex of the intussusceptum and travels in the direction of the 
leek. That sloughing and elimination of the intussusceptum are not 
ways followed by recovery becomes evident from a study of 149 
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cases collected by Lei chten stern where this occurred. Out of tbU 
number 81 died and 88 recovered, a. mortality of 41 per cent. Sepa- 
ration of the gangrenous intussusceptum usually takes place in acute 
cases from the eleventh to the twenty-first day, and in children some- 
what earlier than in adults. The length of the slough corresponds 
with the length of the invaginated portion, and cases are on record 
where recovery followed after the elimination of five or six feet of in- 
testine. According to Treves spontaneous elimination takes place in 
about 40 per cent, of all cases. The frequency with which it takes 
place in the different anatomical forms varies, being 20 per cent, in 
the ileo-cceoal form, 28 per cent, in the colic and 81 per cent, in 
the enteric form, so that it is most rare in the most common variety. 
The frequency of elimination of the gangrenous part increases with 
the age of the patient, being least common in infants on account of 
the rapidly fatal course of the disease in them, and most frequent in 
patients advanced in life. 

Biroh-Hirschfeld* gives an accurate post-mortem description of a 
child two years of age which had recovered from a double invagi- 
nation by sloughing an elimination of the intussusceptum, and died 
four months later of measles. At the necropsy it was found that the 
lower portion of the ileum, the ciecum and appendix vermiformis were 
absent. A circular cicatrix in the lumen of the gut showed where 
separation had taken place ; upon the serous surface at the same point 
a circular depression indicated the site where separation bad occorred. 
The second invagination had evidently been in the colon at the junc- 
tion of the ascending with the transverse portion, as a similar cicatrix 
was also found in this locality. The cures after spontaneous elimi- 
nation of the intnssusceptam are often more apparent than real as such 
an ideal restoration of the intestinal canal as described by Birch- 
Hirschfeld is but rarely effected. 

Kuettuerf has followed up the history of several of these cases and 
has found that not an inconsiderable number of them die later of per- 
foration and peritonitis. Stricture of the intestine has also been ob- 
served as a sequela In some of these cases. 

GerryJ reports such a case. The invagination was acute and after 
three weeks a portion of the small intestine, ITj inches in length, 
passed per anum followed later by a number of smaller fragments. 
Soon after the apparent recovery had taken place, syiuptoma of ob- 

"fiillo von Gebeilteu Invagiuationen des Daimee. Arahiv der HeUkunde, 1889, 
Heft t, p. 108. 

f Drei F&lle von IntuSHUBceptlan UDd deren pneaumptive Efeilung. Ylrclioir'a ig^ 
obiv.. B. tllL, p. 2U. 

t A oaseof lotusBuaception. Boaton Medical Journal. 1877, No. 35. 
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tmction again act in, due to the formation of a atricturc at the point i 
bere spontaneoas resection had taken place from the effects of which 
e patient died seven months after the invagination. At the necropsy 
, circular stricture was found in the upper |>art of the small inteBtine, 
nth loss of several feet of the intestine by sloughing, a fistulons com- 
nimication between the small intestine and the descending colon and 
irouic peritonitis. 

Pathology of Chronic Iti/o agination. 
In cases of chronic invagination the symptoms are identical with 
lOBB of intestinal stenosis from other causes. The constriction at the 
Bck of the intusanscipiens is not snflicient in degree to arrest the cir- 
llatJOD in the invaginated portion, consequently gangrene does not 
ike place. The seat of the invagination and the bowel on the proxi- 
lal side become the seat of hyperplastic changes from the chronic 
mgeation which attends the lesion and from the increased peristalsis 
which is maintained by the chronic obstruction. 
Pohl* has described an interesting specimen of chronic invagination 
Aen from a man 62 years of age who suffered from two attacks of 
it«stinal obstruction eleven years apart. The second attack proved 
Hal after an illness of eleven days. The post-moitem appearances 
idioated that invagination which was found had existed for eleven 
ears, and that the second attack was due to an aggravation of the 
leohanieal difficulties at the seat of invagination, and which had given 
Ik to ulcerative inflammation of the mucous membrane lining ths 
itosaiiBoeptum., perforation and suppurative peritonitis. The intus- 
iDSception was located in the lower portion of the ileum. The intuseus- 
"' liens was 30 ctm. in length, its muscular coal hypertrophic, mucous 
thickened and very vascular, and some of its folds adher- 
it to the enclosed intestine; on the posterior wall near the mesenteric 
ttachment two perforations were found. The intussusceptum was 24 
I. in length and its mucous membrane extensively ulcerated, old 
! firm adhesions at the neck of the intussuscipiens. The mesentery 
the ileum throughout, but especially at the seat of invagination, 
flWch thickened. Ileum above obstruction dilated and its walls thick- 
«ned. 
Leichtenstemf reports a case of chronic invagination which presenta 
Bnmber of interesting points. The attack was brought on by indis- 
!et diet and was attended by well marked symptoms, tenesmus, 
'tTcber den tiefund cmariliircb viele Jabre getragene Darm-Intuasuacepliotl. Pr^ac 

Wochenschrift, issi, No. 31. 
tDMm-Invagination von monatlicher Dniier. Deutaeliea Archiv. f. Klin, MedJEln, 
M., p. 381. 
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liquid Btoob mixed with mucus and blood. The patient lived for 
eleven weeks. After the first few days the stools were normal in eize 
and coiiHisteiice, Recurring colicky pains, often very severe, consti- 
tuted the most troublesome and important symptom. A awelling in 
the region of the transverse colon could always be felt, bnt became 
firmer and more oircumacribed during the attacks of colic or after a 
prolonged examination by palpation. The necropsy revealed an ileo- 
csoal invagination, the lowest portion of which consisted of the point 
of entrance of the ileum into the colon, the inner cylinder of the 
oieoum and ascending colon, and the outer cylinder or aheath of the 
transverse colon. All of the parts involved in the invagination were 
the seat of hypertrophic changes. 

Treatment. 
Early recognition of the existence of invagination is of the greatest 
importance for successful treatment, as the prospects for succesBfol 
reduction by ordinary surgical means diminish with the development 
of secondary pathological conditions at the seat of invagination. 
Many of the artificial invaginations which I made in animals were 
reduced spontaneouisly within a few hours, and in order to study the 
effects of invagination I had finally to resort to suturing at the neck 
of the intuaausoipiens in order to permanently retain the invagtnated 
portion. Reduction was resisted after a time either by the sw^olleo, 
oedematous intussusceptum or by the adhesions at the neck of the 
intuBSUsaipiens, or between the serous surfaces throughout the invagiu- 
ated portion of the bowel. From these observations I have come to 
the conclusion that reduction by gentle but efficient distension of the 
bowel below the invagination would succeed in the majority of cases 
if this procedure were practised before either of the two principal 
conditions which cause irreducibility have had time to make their 
appearance. As soon as the existence of an invagination is suspected 
the large intestines should be emptied of their contents by the admin- 
istration of a large enema, the patient being kept in llegar'e position. 
After this has been done the patient should be placed thoroughly 
under the influence of an ansesthetic so as to facilitate the next step in 
the treatment by 

Jtectal Insufflation of Hydrogen Gas. 
As gas can be readily forced beyond the ileo-csecal valve this method 
of treatment is applicable in the treatment of invagination in any por- 
tion of the intestinal canal, and as distension of the intestine ' 
the seat of obstruction may prove successful in correcting the 
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ical difBculties due to other causes it should be resorted to both as a, 
diagnoetio and therapeutic meatiure in the beginniDg of all ctuee of 
intestinal obBtruction if a correct diagnosis cannot be made without it. 
The modus operandi of this surgical resource I witnessed in an animal 
nn the third day after the invagination had be«n made by opening the 
abdomen and exposing to sight the seat of invagination before the in- 
^nation was made. In this instance two inches of the ileum were in- 
va^inated into the colon and fixed by two fine silk sutures at the neck 
iif the intusanacipiens. On the third day the abdominal cavity was re- 
Opened by an incision along the outer border of the right rectus muscle, 
d the invagiuated bowel drawn forward into the wound. The bowel 
It point of opieratioQ was very vascular, and the neck of the intuasusci- 
iB covered with plastic exudation. The sutures were removed and 
B rectum and colon distended with gas for the purpose of effecting 
edaction. As soon as the colon had become thoroughly distended 
'le adhesions which had formed gave way with an audible noise, and 
pm{)lete reduction followed in such a manner that the part last invag- 
d was first released. As the force necessary to rupture the adhe- 
w ftnd to reduce the bowel produced no injury of any kind to the 
istine below or nt the seat of invagination, this experiment would 
A to prove that insufflation can be practised successfully in cases of 
fejiiginatioD of several days duration. The rectal insufflation of 
irogen gas in the reduction of an invagination should always be 
e under the influence of an antesthetic administered to the extent of 
mplete muscular relaxation. The pressure upon the rubber balloon 
["■Iwnld be uninterrupted and should never exceed two pounds to the 
Kpare inch. Disinvagination is effected by inflation by two distinct 
I loroes, la the first place, the steady elastic pressure of the gas dia- 
a the bowel between the sheath and the returning cylinder which 
a traction upon the neck of the intussuscipiens, while the column 
■gas by its pressure against the apex of the tutu ss usee ptum acts as a 
ect reduction force. In order to accomplish the desired mechanical 
Kt the inflatiou must be made slowly and continuously, as when 
I is done there is less danger of rupturing the bowel than when 
hid inflation is made under the same pressure, but with interruptions, 
lithe object of the inflation is more surely realized. The return of 
B gas is prevented most effectually by an assistant pressing the mar- 
is of the anus against the rectal tube. A small gutta percha female 
inge makes the beat rectal tube, A sudden diminution of pressure 
"nates either that disinvagination has been effected or that a rup- 
n of the intestine has occurred. It is exceedingly important that 
bnuigeoii should satisfy himself of the existence of a rupture if this 
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accident has occurrfi]. Tlie bent way to recogniztt the zatsiilent ii to 
continue the inflation under a prensure of not more than a quarter to 
half a pound to the square inch. If the invagination h an been reduced 
the intextine above it will become gradually distended by the gaa, and 
the diatenNiun of the abdomen takoa place Arnt over the middle of the 
abdomen and above the pubes, aHucndiiig jp^lually as the inflation is 
continued In an upward direction. If the intestine has been ruptured 
the gas escapes into the peritoneal cavity and the existence of the 
accident is proved by the appearance of a uniform free tympanitec 
with disappearance of liver dullness. In a recent oaite there 1« no 
danger of rupturing the bowel under a pressure of two pounds to th« 
square Incli, and in cases where the tissue of the intestine yields und«r 
thifl prcMture a laparotomy is the only proper remedy and the occur- 
rence of the accident renders the indication for the performance of 
the operation imperative withont adding to its danger. 

Colo torn;/. 

Two indications for oolotomy might ariue in the treatment of eoUo 
invagination : I. In acute oases when the general symptoms are ao 
grave as to eontra-indicate a laparotomy. U. In irreducible chronic 
eases, when the lower portion of the colon is invaginated into tJis 
upper part of the rectum where it is impossible to make a resection or 
anaatomoiis by lateral apposition. According to the location of the 
invagination the operation is made either in the right or tht) left 
iliac region, in the former instance the opening being made in th« 
otBcum, and in the latter in the dcNcending colon. 

Dubois* reports a case of intUHSusception whore the invaginated 
portion could be felt in tht; region of the sigmoid flexure through the 
abdominal wall. Colotoiny was perfonned above the seat of ohstntc- 
tion and the patient not only recovered, hut four months lat«r the 
pemieitbility of the intestinal canal was restored spontaneously bat 
the artificial opening had not closed. 

JinterolomT/, 

In irreducil)le iliac and ileo-cnical invagination an enterotomjr 
should only be made when the patient is in suoh a collapsed oonditloD 
that more rmlical measureH are inadmissible. Ah in the majority of 
«IIN(M the invagination is below the ileo-ctecal valve the artificial open- 
ing should be made in the right iliac region. Should the invagination 
be located higher up in the intestinal canal, and an empty collapsed 
' Kntorolomle protlqiifc In eitrtinis, Jimni. ilu Mdd, do Kniielloi, Decembar, 1S18. 
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,Coil of intestine present itself in tbc opening it should be pushed aside 
od search made for & distended loop. An enterotomy is justifiable 
VBn when the patient ia in an almost pulseless condition, as this oper- 
n is attended hy little, if any shock, as it can be done in a few min- 
I, and, if necessary, without an ansBthetic. Emptying the bowel 
jove the seat of obstruetiou will bring relief by removing the ab- 
ioioinal distension and by favorably influencing the invaginated part 
fy diminishing the hydrostatic pressure above the obstruotion, wMoh 
B itself is a potent cause in maintaining vascular engorgement. 
Langenbeck * saved the life of a patient suffering from invagina- 
loii of the colon by an enterotomy. The invagination had advanced 
far that the apex of the intussusceptura could be felt in the rectum. 
Be performed N^laton's operation and the patient recovered. Nine 
Eaonths after the operation both the invagination and the artificial 
HniB remained. 

Laparolomy. 

Remembering that the general mortality of invagination is 70 per I 

eent and in children less than eleven years of age spontaneous cure 

by elimination of intussusceptum does not exceed 12 per cent., it be- 

uomes plain that in cases where reduction is not accomplished by 

Rctal inflation a laparotomy is Indicated in all instances where the 

general condition of the patient is such as to justify such a procedure. 

[t is true that the ejcperience_ of the past in the operative treatment of 

invagination is not such as to inspire confidence, but it must not be 

lotgotten that almost without exception the abdomen was only opened 

M a last resort after the patient had been completely prostrated by 

Be or after the invagination had given rise to irreparable 

local conditions. Instead of discouraging operative interference the 

statistics collected so far furnish the best possible argument in favor 

of early operations where simpler measures have failed. 

Ashurstf brought together, with more or less detail, the histories 

thirteen cases in which laparotomy has been undertaken for the 

of intussusception. Of this number five recovered, and eight 

As the result of a study of his cases he has come to the conclusion 

tt the operation is not admissible in patients less than one year of 

;e, as all operations to that date done in children less than a year of 

proved fatal. He alao advises against an operation when the 

ptoms present, and particularly the existence of intestinal hem- 

'TorstelluDg einsB Falles von gehellter EnCeTotomiQ. Verb, der deutsclieii Gleaell- 

t Chirnrgie, 1878. 
f Lftparotom; (or latnssugception. Amer. Journ, Med. Sdeocea, Julj, IBJi, p. 49. 
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orr^iaf^e, remler it probable Utat tb« tigblriewt of th« in) 
will l«94 to iiloiiKliinff of tbe iiivagtn:it«d portion, an he clainu that 
tinilrir tbc-AC cirDumNtanc.i.'M an ogx^ration woald almost sorely fail, while 
tbor« in a fair hope that si'paratioD of tbe in vagina t«(i luau maj lead 
to flffoiitaneou* recovery. Experience baa Hhowii that a core by fpQ^ 
taiMsouN elimination of tli« intustiutceplion Hcldom If ever takes fiaet 
in very younff cliildrun nnd infants, con>u."juently the hopelcMOMi of 
the nituation in Muvb eaae>« where legitimate efforts at redoctJOD hare 
failed can be advanced as the most logical reason in favor of opera- 
tive treatment aH the patient and Hurgeoii bare uothing tA loM and 
everything to gain. 

KuaggH * after reporting an nniiucceMfa] case of abdominal norfi<Wi 
for invagination tbat occurred in his own practice gives tbe reauha ot 
thirty-Haven operations including bin own. Of this nomber tif^t r»> 
covered, and twenty-nine died. In many of these caaea pcritooHia 
ha/i «et in before the tfjfenttion wan performed, and thi* condition and 
not tlie operation wait aniiwerable for the sabitcquent fatal iaane. 

Sands t ha« tabulated the records of twenty-one caw# of lapnr- 
otomy for intussusception, eight of which have occurred aincA tbc 
pahlioatioD of Aahurat'it pa{fer. Of twenty cases in which the nmHU 
of the operation is given, seven recovered, and thirteen proved fatal, 
thiiH showing a mortality of 86 per cent. After a study of than 
caaes he came to tbe conclusion that the prognosis after operatum ia 
also influenced by the age of tbe patient ; thus of twelve caaea of tir« 
years old or under, three recovered, and nine died. Of seveD cmm 
sixteen years old or over, four recovered, and three died, sfaoviitg 
tbat tbe mortality is greater in infants than adults. Hands remarita 
vary properly that the mortality depends more on the condition of tbe 
intestine than tbe age of tbe |>atient In takinfj; all caHes together be 
has found that the mortality of tbe ojwration is 14 jier cent, in tbe 
easy, and HI yur i;ent. in tbe difficult caHcs. 

I'lie largest number of operations for invagination has been collected 
by Ijraiiii.t fie tabulated fifty-one operations which were performed 
since IHTO, that is, operations done under antiseptic precauUoua. Of 
this imniber, eleven patients were cured, and forty died. lu twenty* 
seven of these cases disinv agination was effect^i'l, and in Iwenty-foor 
it was not ; of tbe fonner eighteen were children, and nine adnlta. 
Four children recovered, while fourteen died, tteven adults lived and 
two died. Kesection of tbe invaginat^sl portion was practised twelve 
timea with only one recovery. An artificial anus was entabliahed in 
nine caaes, followed by death in every instance. 

•TU Uncat, Juu 4, sod 1 1, IS8T. f Msw York U silkMl Joumsl, Juss, ISST. 

} VarL. dar dauUdua OstsUsohsft t ObtrniKis, I^BS. 
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Treves f gives the genera! mortality in one hondreil and thirty-three 
recorded cases as 72 per cent,; where redaction was easy it was 30 
per cent., and w^hen difficult fll per cent. No one can look over these 
tables without noticing that the mortality was greatly influenced by 
the local conditions, as when the reduction was easy it was greatly re- 
duced. This fact alone should convince us that laparotomy should be 
resorted to without delay as soon as a faithful attempt at redaction 
by rectal insufflation has demonstrated that reduction cannot be ac- 
complished in any other way. The operation should be done as a 
first, and not as a last resort. As in cases of strangulated hernia the 
obstacles to reduction become more persistent as time advancee, 
and the danger is augmented in proportion to the time which elapses 
until reduction is attempted. In reference to the time when the oper- 
ation should be done, I can only caution against delay and make the 
positive statement that it should be done as soon as it has been sfaovm 
that redaction cannot be effected by rectal insufflation. The age of 
the patient should not enter into consideration in deciding upon the 
propriety of an operation. Sands operated saccessfnlly upon an in- 
fant only six months of age, where the ordinary treatment by injec- 
tion and inflation bad been only partially effective in accompIistiJng 
disinvagination. The cRrcum and append!:! venniformts and a small 
portion of ileum remained firmly fixed in the sheath and it required 
considerable traction force to release them. 

Godleef performed abdominal section sac«esgfully for invagination 
in a child nine months old, four days after the commencement of acute 
symptoms. In this case the invagination had progressed so far that 
the apex of the intussosceptum protruded at the anas. 

Mr. Hutchinson^ narrates the particulars of a successful abdominal 
section for intussusception in a child two years of age. The invagi- 
nation had commenced in the ileo-cKcal region and during the coarse 
of one month had advanced to such an extent that the intuasusceptam 
was extruded several Inches at the child's anus. As rectal injections 
failed !n reducing the bowel the abdomen was opened by an incision 
through the linea alba below the nmbilicas and the iutussasceptum 
was then easily found, and as easily reduced. The child made a rapid 
recovery. 

Aa a role, to which there should be no exception, the incision should 
be made in the median line as it furnishes the most ready access to the 
invagination and enables the operator to apply the various surgical 
resonrcee with the greatest facility. For special intUcations a lateral 
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incision can be made later. If the swelling has not been previously 
located by palpation or insufflation, it is usually not difficult to find 
the seat of obstruction. As soon as the invaginated part ban been 
found it should be brought into, or as near to the wound as possible 
for careful examination, as the future action of the surgeon will be 
guided by the local conditions of the invaginated bowcL If on er- 
amination no evidences of gangrene are found efforts should be made 
to effect reduction. 

a. Disinvagination. — In recent and especially acute cases, I am sat- 
isfied that the ditliculties which resist reduction are not to be eongbt 
in the presence of adhesions as ofteu as in the swollen cedenrntous in- 
tussusception. The same measures should be resorted to to enable 
reduction as in the preliminary treatment of a phimosis or paraphi- 
mosis, Tite cedema and ir^flaminatory aweUing should be removed be- 
fore any efforts at reduction are made. This can be readily accotn- 
plished by steady and uninterrupted manual compression of the in- 
vaginated portion. As soon as the swelling has been reduced in this 
manner, reduction is attempted by making gentle traction npon the 
bowel above the neck of the intussuscipiens. Should this fail, infla- 
tion is practised, and as soon as the bowel between the returning cyl- 
inder and the sheath has become expanded, traction is again made 
upon the upper and lower ends. If this maneuvre fails to effect re- 
duction, Rydygiev's device* of making traction above and pushing 
from below can be tried. Rydygier also directs that reduction should 
be facilitated by inserting the finger between the intussusceptum and 
the intussuscipiens for the purpose of breaking up adheaiona. Any 
one who has had much experience with such cases must have observed 
that the neck of the intussuscipiens grasps the bowel very tightly and 
that any such efforts as the introduction of a finger would be almost 
certain to result in a rupture of the bowel. If the treatment as above 
directed does not effect reduction the presence of adhesions must be 
suspected. These should be broken up not by the introduction of the 
finger, but by inserting and passing around the bowel a Eoober^s di- 
rector or a small probe. When the adhesions have been severed the 
efforts at reduction by traction and inflation are repeated. 

Roser has suggested that after reduction has been effected the in- 
vaginated portion should be sutured to the abdominal wall for tJie 
purpose of preventing re-inv agination. Under proper treatment it is 
not very likely that re-invagination will take place, and such fixation 
might subsequently result in another form of intestinal obstmction. 
Re-invagination can positively be prevented by shortening the 
• Beilttge, ContmlblaK (. Chirurgie, 1881, p. 60. 
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sentery at the point of invagiuation by folding it upon itself in a 
direction parallel to the bowel and maiDtaining it in this position by 
a few catgut sutures. 

Should repeated attempts at reduction fail, one of two c 
Ireattaent may be pursued : 1. The establishment of an intestinal 
umstomosis. 2. Resection of the invaginated portion with or with- 
out circular enterorrhaphy. Resection of the invaginated portion, 
eepecially if the invagination is extensive, ia a very grave undertaking, 
as it requires a long time for its execution, a matter of vital impor- 
tance in these cases, and it involves the removal of important parts, 
and on these accounts should never be resorted to unless the invagi- 
nated parts show evidences of gangrene. 

/'. Intestinal Anastomoeis.^ATi intestinal anastomosis between the 
bowel above and below the invagination by decalcified perforated bone 
discs can be made in fifteen minutes, and at once restores the conti- 
nuity of the intestinal canal. As soon as the hydrostatic pressure 
above the obstruction has been removed by this operation, the danger 
of gangrene ia diminished, and the bowel may again become permea- 
ble by a subsequent spontaneous reduction or by elimination of the 
intttSBuaceptum. If the invagination remains permanently it does no 
particular harm as the obstructed portion has been excluded by the 
anastomosis and subsequently undergoes atrophic changes. In cases 
where the intunausceptum has advanced beyond the sigmoid flerure, it 
would become necessary after ligation to remove a part of it through 
ihe lower incision in order to render the bowel permeable below thia 
point. I have in my possession a number of beautiful specimens of 
iDtestinal anastomosis obtained from animals in which I had made an 
artificial invagination and subsequently treated them by making an 
intestinal anastomosis, and I am firmly convinced that the same treat- 
ment will prove useful in practice. 

Korcynski* reports an exceedingly interesting case where intestinal 
anastomosis was established spontaneously in a case of invagination 
followed by a cure. The patient was 41 years of age, and the symp- 
toms of obstruction had lasted for six weeks but were completely re- 
lieved by the new opening. The existence of such an opening could 
be readily verified by digital exploration of the rectum. After the 
symptoms of obstruction had subsided, the exclusion of a part of the 
intestinal tract could be ascertained by insufflation of the rectum, 
which at once produced a tympanitic distension of the middle of the 
abdomen without distension of the colon. A similar but small com- 
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manioation has been found on post-mortem examination as in the ctimo 
reported by OtBiry and referred to in another part of this paper. 

c. Mesection. — The only indication for reBection is furnished by gan- 
grene of the invaginated portion. The extent of the gangrene is im- 
material in reference to the advisability of making a resection, as a 
small gangrenous spot necessarily would lead to perforation and death 
from septic peritonitis, unless this radical measure is adopted. The 
resection must always include the entire intussuaceptum, hot not neo- 
eeaarily the entire sheath. The first evidences of gangrene upon the 
external enrfaoe of the bowel appear about the neck of the intossus- 
cipiens, and when the invagination is extensive and the lower portion 
of the sheath presents a healthy appearance it is only necessary to re- 
sect the neck of the intussuscipiens and the intussusceptum which 
after division and isolation about the neck can be drawn out and re- 
moved. The bowel above and below the proposed points of section 
should be tied with a rubber band to prevent ftecal extravasation dur- 
ing the operation. The mesenteric attachments must be tied in anmll 
sections with fine silk ligatures, as tying in larger sections or with cat- 
gut is liable to be followed by hsemorrhage. After the resection has 
been made it becomes a serious question how to proceed farther. Shall 
the continuity of the intestinal canal be restored at once by suturing or 
shall an artificial anus be established ? When the resection involves 
the ileum above and the colon below, it is exceedingly difficult to restore 
the continuity of the intestinal canal by circular enterorraphy on ac- 
count of the difference in the lumina of the bowel to be united. As 
ileo-cteoal invagination is the most common form, it is evident that as 
a rule some other plan must be followed. Under these circumstances 
one of two methods of procedure can be chosen. The colon at the 
point of division is inverted to the extent of an inch or more, and 
closed by making a few stitches of the continued suture which should 
embrace only the serous and muscular coats, and the iliac end is im- 
planted into a slit, corresponding in size to the circumference of tbe 
bowel, made in the colon on the side opposite to the meao-colon at a 
point just below the closed end. Fixation is most effectually aeonred 
by rubber ring and two inversion sutures as described in my paper 
read at the last meeting of the International Medical Congress, to 
which should be added as a matter of precaution a superficial con- 
tinued suture. If lateral implantation cannot be readily done an 
equally efficient method consists in closing both ends and establishing 
the continuity of the intestinal canal by lateral apposition with decal- 
cified perforated bone plates in the same manner as has been desoribed 
under the head of intestinal anastomosis. Restoration of the conti- 



SURGICAL TREATMENT OF INTESTINAL OBSTRUCTION. 181 \ 

nity of the intestinal canal after resection of an. invaginated bowel 
Y lateral implantation or lateral apposition requires much less time 
lan a circular enterorrhaphy, while both operations secure better oon- 
■Sttions for definitive healing than circular enterorrhaphy, and on these 
accounts should under these and similar circumstances be preferred to 
the latter procedure. 

In cases of colic invagination requiring an extensive resection ap- 
poximation of the two ends is not possible on account of the distanoe 
Biey are separated from each other and the comparatively slight im- 
lobility of this part of the intestine. In such a case lateral Implant- 
"on is impracticable for the same reasons. The choice lies between 
! establishment of an artificial anus and lateral apposition ; the 
Kformer should never be made, as in case of recovery of the patient the 
fcecai listala would remain as a permanent condition without any 
prospects of an ultimate cure. The continuity of the intestinal canal 
can be restored at once in these cases by making an ileo-coloBtomy, or 
a eolo-colostomy by lateral apposition with perforated decalcified 
bone plates, according to the location or extent of the resection. 

WasBiljew * reports a very interesting case of resection for invagin- 
ation which ultimately terminated in recovery. The patient was a 
man, aged twenty-five years, who was seized with abdominal pain and 
vomiting. As the symptoms of obatmction did not yield to ordinary 
eatment, laparotomy was performed on the second day. On opening 
^e abdominal cavity a swelling was readily detected in the right 
pogastric region. This swelling was drawn forwards, and found to 
e an extensive invagination of the ileum into the colon. As reduo- 
n could not be accomplished an elastic ligature was tied around the 
t in two places and the ileum and mesentery were divided. Then 
IBie invaginated portion was readily withdrawn and about seventeen 
lihes were resected. The abdominal cavity was washed out with a 
ition of sublimate and the cut ends of the gut were fixed by 
reB to the abdominal wound. Much gas and faical matter escaped, 
n the ligatures were united. During the sixth week an operation 
« performed for the cure of the artificial anus. About six inches 
I of the intestine were resected and the cut ends united by 
i Buture. On the third day the bowels moved, but on the 
b day the f secal discharges again escaped through the wound. The 
ifferent attempts to close the fistulous opening failed. Digital ex- 
ration showed that a spur was beginning to form. To this spur a 
KBBure forceps was applied ; it fell off on the third day ; ultimately 
^e fistula closed, 
* ]^vas'i'B''o ileo-OECaliB. Laparotomia, Resectio intesticl Heilung. Ceatra]- 
Mtl Chirargie, laSB, No. 12. 
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3. Volviiliia. 
Volvulus or twiating of a loop of intestine around its axis conati- 
tntea a well-defined form of intestinal obstrnction. This pathological 
condition can only occur where the mesentery of the bowel is of con- 
siderable length and is therefore most frequently met with in the 
lower portion of the ileuni and at the sigmoid flexure of the colon. 
This condition as compared with some other forms of intestinal ob- 
struction is quite rare, as in one thousand five hundred and forty-one 
cases of obstruction from different causes collected by Leichtenstem * 
and analyzed with special reference to the anatomical cause of the 
obstruction, after deducting one hundred and seventy-eight due to 
carcinoma, thirty-three oases only were due to twisting of the bowel, 
thifl iucluding twists of both the aiguioid flexure and the ileum. 
Upon another page the same author gives the result of his examina- 
tion of eeveuty-six cases of volvulus which he has collected, and of 
this number the lesion was found in forty-five cases in the sigmoid 
flexure, in twenty-three cases in the ileum, in eight cases the jejunum and 
ileum combined, A simple twist of a long loop of intestine one-half 
to once around its axis does not necessarily lead to intestinal obstruc- 
tion. I made a number of experiments on animala by rotating a loop 
of intestine from one-half to twice around its axis and keeping it fixed' 
in this position by suturing at the base of the loop, and yet no obstruc- 
tion was produced. These experiments are interesting, inasmuch as 
they show that the primary constriction produced in making and main- 
taining the volvulus which was suflioient to cause venous engorgment 
in the twisted loop must have been only of short duration, the disap- 
pearance of the constriction being undoubtedly due to the gradual 
yielding of the sutured parts, while the faulty axis of the twisted loop 
was maintained by the sutures the circulation improved and remained 
in a sufficiently vigorous condition to adequately nourish the most dis- 
tant portions of the volvulus. In most cases where I made a volvulus 
artificially the animals did not suffer from intestinal obstruction, and 
yet the examination of the specimens showed that the twist had 
remained. The shortness of the mesentery had undoubtedly a great 
deal to do with the restoration of the circulation in the twisted loop, as 
this portion of the bowel immediately after fixation always presented 
a cyanosed appearance. While it was found difficult to force fluid 
through the specimen of a volvulus, during life, propulsion of the intes- 
tinal contents by peristaltic action was carried on in a satisfactory man- 
ner, as the bowel above the volvulus was not dilated, and contained no 
* Ziemsaen'a OjelopEedia of the Practice of Medicine. Amer. Tranal., vol. iii. 
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abnormal amoQDt of llaid, and the animals manifested ao symptoms I 
Lindicative of intestmal obstruction. In cases where death has been I 
■ produced by volvulus the post-mortem appearanees will show that the J 
■Dbstraction was caused not so much from mechanical causes as from i 
i secondary pathological conditions in the twisted loop. The 1 
Kthnormal length of the mesentery found in these cases precludes ths i 
sibility of partial or complete spontaneous reposition, and the con- 
e is that the parts involved in the volvulus become the seat of \ 
ftKrione vascular disturbances which lead to iBdeina and paresis. These I 
tndary conditions are followed, by distension of the intestine and 
Dcumalation of intestinal contents which cannot fail in aggravating 
e mechanical difficulties which initiated the obstruction. A number 
E«f these points are well illustrated by a case of volvulus reported by 
ffilson.* A boy, nineteen years of age, without any premonitory 
mptoms was suddenly seized with symptoms of acute intestinal 
HbBtrnolion. Oollcky pains and persistent vomiting were the most 
lonspicuous symptoms. Tenderness over the umbilicus and slight 

s between pubic arch and umbilicus. Whole abdomen tympa- I 

putic. Pulse rapid and small. Skin pale and cold. The patient died ' 

' "rty-two hours after the commencement of the attack. The 

jcropay showed moderate distension of the intestines, which were 

lao found congested. Four or five loops of the small intestines 

' occnpying the hypogaatrium were of a deep puqilisb black color, and 

gangrenous. They were also considerably more distended than the 

KUTOunding gut, and taken together they compared exactly with the 

pOtttlineof the circumscribed tympanitic distension observed during 

Sfe in this region of the abdomen. On careful examination these 

Kkened coils of intestine were found to constitute a portion of the 

leum, five feet in length, tightly twisted upon itself in its mesenteric 

The lower point of crossing was five inches above the ileo- 

1 valve. At the point of crossing of the upper and lower end of 

■^e volvulus the intestines were flattened and, with the corresponding 

mesentery tightly twisted upon itself, forming a firm, hard cord-like 

pedicle about an inch and a half in length, and a little more than one- 

^third of an inch In diameter. The twist was from left to right, and 

moanted to a complete turn upon the vertebro- enteric axis of the 

lentery. The gangrene and rapidly fatal termination in this ease 

rere dne to the compression of veins at the base of the volvulus and 

lOt to the obstruction. In reference to the causation of volvulus a 

^mnber of theories have been advanced. All authors are agreed upon 

K^e point, in that the mesentery must be of abnormal length. 

• Amer. Journal Med. Sciences, July, 1878, p. 78. 
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Grawitz* asserts that the immediate cause of a toIvuIub is to be 
found in an accumulation of intestinal contents above a constriotecl 
portion of bowel. The distended portion of intestine above the seat 
of constriction undergoes elongation and tbat tliis elongated portion 
then rotates around its axis. Henning f studied the tetiology of vol- 
vulus experimentally. He ligated the intestine in animals firmljr and 
then injected water above the seat of obstruction. In the small intes- 
tines the distended and elongated coils above the ligature always 
showed a tendency to rotate upon their vertebro-mesenteric axis, and 
thus a volvulus was produced. In the large intestines on acoount of 
the shortness of the mesenteric attachment, the same experiment 
caused rupture of the bowel before a volvulus could be produced. He 
collected a number of cases of volvulus scattered through literature 
where in the post-mortem description of the twisted bowel it is dis- 
tinctly stated that the lumen of the intestine was narrowed by some 
form of acquired or congenital stenosis. While it cannot be denied 
that chronic obstruction may be a direct or indirect cause of volvulus 
by producing not only elongation of the intestine, but also of the mes- 
entery above the seat of obstruction many oases have been reported 
where no such condition was found, and where, therefore, the lealon 
was due to other causes. 

NieberdingJ has recently called attention to another cause of 
volvulus. He has reported a case which occnrred in Bumm's practice 
where after an ovariotomy a volvulus of the small intestine occnrred 
which proved fatal after a few days. During the operation, the 
omentum, which was adherent to the cyst, was separated and a portion 
was excised. The necropsy showed that the raw surface of the 
omental stump had formed an adhesion to a loop of the small intestine 
and above the fixed point a volvulus was fonnd. He reported another 
and somewhat similar case which came under his own observation. A 
large cysto-sarcoma of the left ovary was removed in a girl twenty- 
nine years of age. Before closing the wound it was noticed that the 
omentum was so short that the intestines could not be covered by it 
in the region of the incision. At the end of the second day symptotoa 
of acute obstruction set in, the temperature remaining normal. As the 
symptoms increased in gravity and the ordinary treatment proved 
fruitless, the wound was opened and a loop of uitestine was found ad- 
herent to the left margin of the peritoneal wound, and after this wm 

■ Virohow u. Hirseh'g Jahresbericlit, IBTB, B. I, p. 281. 

t Beitriige lur Kenctnias der PnthogeiieHe dea VoIvuIub. DisBerlatioa. Berlin, 18SS. 
i Beitruff zur Dirm occlusion uacb OvBriotomie, Centralblatt t Qjoeiohgie, IS8>, 
So. 13. 
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separated a volvulus was detected. The bowel was untwisted aad it< 
contents forced into the segment fartlier down beyond the seat of 
obstruction and the detached loop pushed beyond the reach of the 
abdominal wouud and the abdomen closed. The day after the opera- 
tion the inteetinul canal appeared to be permeable as gas escaped per 
rectum, but evidences of peritonitis set in and the patient died with 
eymptoms of collapse. He believes that the peritonitis was produced 
by the obstruction. 

G. Braim* reports a case of volvulus in a woman occurring at the 
end of pregnancy and believes that the pressure of the gravid uterus 
upon the sigmoid flexure produced the obstinate constipation which 
preceded the attack and gave rise to elongation of the mesentery 
and bowel above the seat of compression to a sufficient extent to 
fi&uee volvulus. At the time she was admitted into the hospital the 
abdomen was enoimously distended, nausea but no vomiting. On 
the nest day labor pains set in and she was delivered of a dead 
child. On the same day vomiting commenced and a tendency to col- 
lapse was observed. The day after delivery she complained of in- 
tense pain in the abdomen, difficulty inbreathing, and great prostration, 
and in a few days she died, the symptoms pointing to an intestinal 
obstniotion remaining constant. At the necropsy the sigmoid flexure 
and its mesentery were found greatly elongated and rotated twice 
around its axis. That volvulus is not a frequent complication of 
pregnancy becomes apparent from the statement of Braun, that this 
was the first case in sixty thousand deliveries which had come under 
hia own observation. 

Knettnerf had unusual opportunities to study this form of intestinal 
obetmction, as four cases came under his own treatment in the short 
Space of two and a half years. As predisposing causes he mentions 
advanced age, emaciation, as the latter is attended by an absence of 
fat in the omentum and mesentery which renders the peritoneal cavity 
more spaciouH. Abnormal length of mesentery and intestinal tract is 
also enumerated as an important element in the causation of volvulus. 
Among the exciting causes he mentions as the most important unequal 
distribution of intestinal contents and exaggerated peristalsis. He 
never observed peritonitis in any of his cases even if life was pro- 
longed for five or six days. He believes that in these cases the rapid 
fatal termination is due to pressure upon the sympathetic nerves which 
BanscB paralysis and destroys life in the same manner as peritonitis. 

* EuterostenoseD in ihrer Beziehung zur Qraviditat nnd Qeburt. Wieoer ICed. 
(TocheneolirifC, 1385, No. 21. 

4 Ueber innerB Incarcerationen. Tirchow'S Ardiir., B. XLIII, p. 478. 



136 SUBCTCAI. TKSATMXSr OF LVTESTIKAL OBSTBCCTIOK. 

He aeeerts tbxt the eompJieated foras of knotting of the integttnes 
vhidi ate ttHl d etrib td in the text-books u nre bot distinct fonm 
oCofaativctioii are tnlj- Twieties of toItbIbs. 

7V«afBMNiL — Tmes in his paper on " Tfae OpeiatiTe Treatment o£ 
bMeadul ObstracOoB* claims that tlds form of obstrnction U only 
aggraTsted i^ f are34e rectal injectiooa, as Baefa a procedure will tend 
to t^ttCB tatber tfaaa to icJax the tvist. Of the operative treatment 
he says that sm^ l^tanrtoaif is aa mprotni^g procedure, bat that 
ia the ftrtote be wiD make the OMdtioa in the median liae, panctare 
the gut, xad attcsa|iC ila ndattaim ; if this fail, or the resnlt appear 
■nsatiB&ctoiy, he wiD eraeaate the imnolTed gnt throagh an opening 
in the anmnut of &e flexsre, safold the Tirfmlaa, and establish aa 
artificial ams, asii^ the ap^a^ jost aaestianed for that pnrpose. In 
sotme cafes at Tolralaa the mtatimi aimrad die rertebro-meeenterio 
axis b often lea than obc eoiplnie cirde aod before the inrolved 
bowel has beeo»e emaidCTahif chafed by the twist a reduction 
Bi^ht be c SvtUi i ij J*****™;^ and tioi^ting the bowel below the seat 
a to bear which have pro- 
Careful ittfla- 

lioo with hjdrogoi ffm aoam after tbeobstr«e<ioa baa occorred will be 
a hanalees procedare, and ia faTorahle eases ma^ lead to the de«red 
moh. Tint this method of redaction Aoald not be tried after the 
twisted loop has become sirft^wd and greaxlr distended by intestinal 
eOBtentS l e ijaii e a ao ezplsBBtiaa. (K all forms of intestinal obstrae- 
tioa Tohalas loads awst r^iadly to a fatal temunation. This fact 
alone is a sofieieiit raaii^ to loae bat little tine bj temporiong 
measnrea. If Hfe is to be sared prempC operatiTe tieatmeat most be 
adopted. Aftertbe s yiapda a s hava beeome safieieBtlr well mariced, 
if iosaOatioa {woTes aaaraiSBg, l af arota^ ihowH be resorted to at 
onee withoat tef ennee to the time which has elapard. If the abdo- 
nen is opoied before the bovd has andergoaa sexioos pathological 
cbai^ea redactioa w31 not be j*^**-**. aad aa the intestiue is other* 
viae IB a beahhT eonditian the p m s | we ls at a faTorable tanaiDalMM 
are good. In soch a fsTonble ease it wanM aol only be pradeat, bitt 
imperatiTe to resort to mesns to prereat a feeamoee of the T^raliia. 
Am an elongated BeseatesT plajs Ae most impoetaat rMe in its pn>- 
daethm the beat prophjia^ie means against a l e aauwm would be to 
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has been described in treating of the operative treatment of Liivagina- 
tiou. Such an expedient would shorten the mesenteric attachment 
without interfering with the intestinal circulation. If the twisted 
ponion of the intestine presents evidences of gangrene, resection be- 
comea necessary, and after it has been done the continuity of the in- 
testinal canal should be restored by circular enterorrhaphy or by 
lateral approximation with decalcified perforated bone plates. If re- 
duction cannot be accomplished without evacuating the distended 
Wei an incision should be made on its convex surface at the summit 
of the loop, and its contents removed by pouring it out, taking, of 
course, all the necessary precautions not to soil the peritoneal cavity. 
After this has been done the visceral wound should be sutured and 
another attempt made at reduction. If this does not succeed and the 
symptoms are such that the necessary time required for resection 
would prove an element of danger, the volvulus should be left and the 
obstruction rendered harmless by establishing a communication be- 
tween the bowel above and below the volvulus by lateral apposition 
with decalcified perforated bone plates. 

4. Obstruction by Flexion and Adhesion. 
Every pathologist who has carefully examined the intestinal canal 
of persons who have acute peritonitis must have noticed the presence 
of numerous flexions caused by visceral and parietal adhesions, and yet 
such patients seldom exhibited well marked symptoms of intestinal 
obstruction during life. I have observed the same conditions in ani- 
mals during my experimental work on the intestinal canal and seldom 
found that simple flexion gave rise to intestinal obstruction, I have 
made numerous flexions when performing operations for establishing 
intestinal anastomosis, and in most instances satisfied myself by exam- 
ination of the specimens that fluids passed them without great diffi- 
culty. If the bowel at the point of flexion remains free, certain por- 
tiODB of its wall will yield to pressure from within of the fluid intes- 
rtinal contents, and gradually the luraeii of the bowel will become 
If, on the other hand, the entire circumference of the bowel 
% the point of flexion has become fixed and immovable by inflamma- 
f adhesions or other pathological products, a compensating dilata- 
. becomes impossible and flexion becomes a direct and serious 
tense of obstruction. In recent cases of flexion of course the cironm- 
;he lumen of the bowel at the point of flexion is equal in 
a to that above or below the obstruction. The obstruction in such 
les is not caused by stenosis, but by compression of the distal limb 
Eof the flexion by the intestinal contents in the proximal portion, thus 
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oauaing a valvular closure not at, bat just beyond the eest of flexioa. 
This id more likely to take place if the apex of the flexed portion of 
the bowel is adherent to some fixed point, aa in this case compeo- 
safjry dilation of the intestinal wall at a point corresponding to the 
apex of the flexion cannot take place. When a flexion has exist«d for 
a long time without having given rise to symptoms of ohstmction, it 
finally may cause occlusion by a cicatricial stenosis at the seat of 
flflxion due to a circumscribed plastic inflammation and cicatricial con- 
traction of the inflammatory product. Such a case came oader the 
observation of Obalinski.* A boy, eighteen years old, iiad soSered 
from typhoid fever eight months before the attack of intestinal ob- 
struction set in. Some time before the acute symptoms appeared he 
suffered from, pain in the abdomen which gradually increased in in- 
tensity until tbe clinical picture of obstruction was well marked. On 
the eighth day after the attack the abdomen was opened by a median 
incision. Distended and collapsed intestinal coils came within ea^ 
reaoh. The obstruction consisted of a rectangular flexion of the small 
inb'Stine oausud by a pseudo-ligament the size of a lead pencil. After 
division of this band and straightening the bowel, it was seen that it 
was considerably contracted at the point of flexion by a circnlar 
cicatrix, but as It was permeable nothing further was done. The boy 
wan discharged cured four weeks after the operation. That the pres- 
sure of intestinal contents in the proximal bar is exerted mainly npoD 
the spur which forms in acute flexions between the two bars, is well 
shown by a specimen described by Birkettf where an intestinal anasto- 
mosis was established spontaneously by ulceration between tbe ap- 
proximated adherent tubes at the point of compression, so that the in- 
testinal contents passed directly from one intestine to the other 
through tliis " fistula blmucosn" instead of traversing the loop. The 
patient was a man, aged tifty-eight, who six months before his death 
had prvsontod a stran^lated hernia that had been reduced by taxia. 
When tbe flexion is very acute, the spur formed by the apex of the 
approximated walls of both bars acts like a valve in closing the Inioen 
of the distal bar under the influence of the hydrostatic pressure from 
the acoumulation of intestinal contents above the seat of flexion. 
KicaiseJ has reported a typical case of this kind. A man, aged 
twenty-flve years, was operated upon for strangulated hernia five 
years before the attack of intestinal obstruction. Since the homi- 

* Welters Beltrigo zur Laparotomie bel InDeren DarmoccluBioneii. Wioncr Ued. 
PrtMne, ISSfl, Nna. 4-12, 

f Pothalogloal Soc. Traalactiona, vol. z. 1859. 

X I3uiletiD et Mem. de la Soc. do Obirurgie. FBris, 1 380, p. BBl 
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otamy he had suffered freqnently from attacks of vomiting and con- 
atipatioii with abdnminal pain. The lant attack was so severe that 
CTiterotomy was performed. He died the next day. The necropsy 
reTealed an acnte flexion which had hecome permanent by old adhe- 
siODH. The flexion was so acute that the mucous membrane at its apez 
coostitated a kind of valve across the lumen of the bowel. After lib- 
eration of a flexed bowel the Heat of an intestinal obstruction it be- 
comes a Btep in the operation to resort to such prophylactic measure! 
ad may appear necessary to prevent a return of the malposition and 
to cover as far as possible the peritoneal defects which have beea 
made during the separation of the loop, Winslow* reports a case in 
jioiot. In thiH case a loop of the small intestines was found firmly 
julherent in the pelvis over an area of six inches and sharply flexed. 
After it was carefully detached it was found denuded of peritoneum 
over a small space. The continuity of the peritoneal surface was re- 
stored by applying a number of sutures transversely to the long axill 
at the bowel. It is distinctly stated that this portion of the bowel 
was deeply congested, hence the seat of the texural changes conse- 
<]aent upon the obstruction. In most cases of flexion which have been ; 
described in connection with intestinal obstruction the fiexed bowel j 
wae found either in the pelvis near the internal inguinal rings, or ia 
the ileo-cscal region, localities where localixcd peritonitis is most fre- 
'fuently met with. If, after the reduction of a strangulated hernia the 
replaced loop of intestine is or becomes the seat of a plastic peritoa- ' 
itia it forms an attachment to the abdominal parietes or viscera with ' 
which it comes in contact. In case the adhesion thus formed remaina I 
finn and is not drawn out in the form of a band, or a flexion may 
fonn by the free portion of the bowel changing its relative position, 
and the two bare of the flexioil thus formed, when in close contact 
aud the seat of the same plastic inflammation become adherent and the 
Si^xioa becomes permanent. If the continuity of the bowel cannot be 
restored by separation of the adhesions in the operative treatment of 
obstruction caused by flexion and the tissues at the seat of obstruc- 
tion preeent no evidences of gangrene an anastomosis between the two 
bam of the flexion should be made in preference to resection and oir- 
enUr suturing. Circumscribed spots of gangrene can be excised and 
the vronnd sutured transversely to the long axis of the bowel as this 
will cause no stenosis and will tend to correct the faulty position of 
the bowel. As in cases of constriction by bands, if it is found diflH- 
ealt to separate the adhesions no attempt should be made to liberate 
the gut nntil a rubber ligature has been applied to each bar of the 
* Amer. Journal Med. SdencaH, vol. xli., p. tu. 
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flexion to prevent ftecal extravaaation should the bowel be niptare4 
during the Beparation. 

Adhesions. — Quite recently a number of abdominal Burgeons have 
published their experience in reference to tbe occurrence of intestinal 
obstruction after laparotomy. A number of cases of intestinal 
obstruction which occurred soon after ovariotomy were found to have 
been caused by extensive parietal adheaions of the intestines, hence 
the question has been discussed how such adhesions are to be pre- 
vented. 

P. Mueller* has advised that in difficult ovariotomies adhesions of 
the intestines amongst themselves and with the abdominal walls should 
be prevented by avoiding external compression by bandages and by 
filling the abdominal cavity with a physiological solution of commoB 
salt (0.7 per cent.) For the purpose of limiting peritoneal absorption 
he suggests that the solution should bo introduced from time to timd 
and finally should be withdrawn through the drainage tube. 

Olshausenf has found in all the cases of intestinal obstruction after 
ovariotomy that occurred in his practice that the obstruction 
caused by adhesion of an intestinal loop to the surface of the stamp, 
Mueller's prophylactic treatment he considers rational, especially 
cases where the operation is attended by considerable htemorrhage, 
SchatK holds that visceral and parietal adhesions of the intestines 
after ovariotomy are a much more frequent condition than is generally 
believed. He is of the opinion that serious consequences do not nec- 
essarily follow such condition. Gusserow asserts that adhesions are 
frequently found on making a second laparotomy in the same patient 
without having produced any outward symptoms. 

Ealtenbach now uses a I-flOOO solution of sublimate in place of car- 
bolic acid solution, and since he has made this change he has not 
observed a case of intestinal obstruction in fifty-four consecutiva 
larparotomies, while of twenty-four cases where carbolic acid 
ased be lost two cases from this cause. Kruckenberg attributes to the 
use of sublimate an infiuence in causing plastic adhesions and asaerts 
that since he has abandoned this agent he has had no cases of internal 
obstruction after ovariotomy. Sanger's experiments appear to prove 
that for the formation of a firm and permanent adhesion only one 
wounded surface is necessary. Schwarz believes that parietal adhe- 
sions along the internal surface of the abdominal wound are of fre- 
quent occurrence because intestinal loops are caught in the furrow ol 

• Zur Nachbehandlung sebwerer Ijiparotoniien, Archiv. f. Gyoaekologie, B. XXVIII, 
Heft 3, 

t Verb, lier Deulachen Geflellschaft Hlr Gyniekologio, 1B86. 
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peritoneam along the line of suturing, where an additional i 
ia met with on the part of the sutures, 

Martin* as early as 1895 reported two cases which illustrate one of" 
lie dangers whiuh follow puerperal pelveo-peritonitis. In one case the 
peritonitis followed a manual separation of the placenta. The patient 
made a rapid recovery, hut six weeks latter symptoms of acute intes- 
dnal obstmction developed from which the patient died on the fourth 
day. On post-mortem the cause of obstruction was found to be a firm 
pseudo-membranous band which connected the anterior surface of the 
(tecum with a coU. of the small intestine. In the second case a metro- 
peritonitis followed a norma! delivery which, however, yielded to 
proper treatment on the fifth day. During the seventh week after 
delivery symptoms of acute intestinal obstruction set in and the d 
ease proved fatal after a few days. A similar condition as in the firs^ 
case was found at the post-mortem. 

ffirschf presents at length the results of his observations an^i 
nsearchee on intestinal obstruction after ovariotomy to one of three! 
maeB : 1. Adhesions of an intestinal loop to abdominal incision and | 
Eclnsion from the traction of the cicatrix. 2. Aseptic plastic peri- 
tonitis which by causing extensive adhesions results in immobilization 
(f a considerable portion of the intestinal canal which leads to copros- 
uis and. complete obstruction. 3. Impaction of an intestinal loop 
tetween a pedicle, treated by the extra peritoneal method, and the 
3>dominal wall. Sir Spencer Wells reported eleven deaths from this 
cause in 1000 cases of ovariotomy. Usually the obstruction occurs 
D after the operation, but several years may elapse before the acci- 
dent takes place. The symptoms are the same as in the obstruction 
a other causes. I 

The prognosis in cases of obstruction from intestinal adhesions i» I 
tttremely unfavorable. Of the fourteen cases collected by the writer, 1 

Y one recovered after secondary laparotomy. In view of the great 
Dortality which attends this the most serious complication after lapar- 
rtcany it is exceedingly important to resort to proper prophylactic 
s in all cases of intra-abdominal operations. In the first place, 
rhen the operation is done in an aseptic peritoneal cavity all irritat- 
Dg antiseptic solutions should be kept from coming in contact with 
ha peritoneum, as their local irritant action might produce a plastic 
leritonitis. The peritoneum should not be unnecessarily bruised or | 
ponged, as a slight traumatic irritation may be productive of a cir- ' 
Zwei Falls von Dannelaklommung durch Eiaudatfadeo iiach Wocbeabettaii, i 
IbniatBBohrift fiir Geburtskunde, July, 1865. 
t Aiohiv (. GjntekologlB, B. XXXII., Hetl 2. 
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comscribed adhesiTe infianmiation. Finally it shonld be tbe aim of 
tbe Burgeon to restore, if possible, the continaity of the peritoneal sur- 
face should any dofecla be found during or caused by the operation 
before the abdomen is closed. Adhesion of the intestines to tbe 
abdominal incision can be prevented by spreading the omentum care- 
fully over the intestines the ■whole length of the incision. Limited 
defects can be readily closed by suturing. The cut surface of the 
pedicle after ovariotomy should be covered by stitching the perito- 
neum over it. The stump after supra-vaginal amputation is treated 
in a similar manner. Parietal and visceral defects not amenable to 
BUturing can be covered with an omental graft which is stitched to the 
margins of the defect with catgut sutures. In cases of intestinal 
obstruction due to extensive adhesions after operations, or attackfi of 
oiroumscribed peritonitis, it is essential to resort to early operative 
treatment whi ch consists in separating the adhesions and in restoring 
peritoneal defects as far as possible for the purpose of guarding 
against similar attacks in the future. After the intestine has been 
liberated it is advisable to place the detached portion in some part of 
the abdominal cavity where a similar condition is less likely to occur. 

5. Strati ffuiat ion hy I,igamentou» Bande or Diverticula. 

ligamentous bands resulting from old adhesions are usually foond 
in parts of the abdominal cavity most frequently the seat of peritoni- 
tis, vii : in the pelvis and the ileo-cwcal region. Their formation can 
generally be traced to a broad parietal adhesion which by the peri- 
staltic action of the free portion of the intestine has become elongated 
and often narrowed to a delicate cord. It becomes a cause of obstruc- 
tion when the migrating or free end forms an attachment to some 
fixed point which renders then the band tense and unyielding, and in 
owe a loop of intestine becomes ensnared underneath it straagulation 
takes place in the same manner as in strangulated hernia, the con- 
stricting cord by ita pressure causing venous engorgement below the 
eonstrictiou and by the increased peristaltic action of the proximal 
limb of the loop forcing intestinal contents into, but not tbrough, the 
oonstrieted loop. As in hernia, an intestine may have become adher- 
ent and fixed underneath such a band for an indefinite period of time 
t Btraognlation taking place, as long as the immediate ctuviefl of 
iBgalation are absent. Any noses wkicji disturb tbe nwchmical 
• still fuTtber in suck a case, as a fall, lifting, ooog^iiii^ the 
•dBUUstnuon of an active oatkartic, etc, may bring on «■ ftcnto 
■task of intestinal obstniction. Tlie Uatofy <A caaea of inteatiBat 
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obstmction dne to the presence of a ligametitouB band frequently refers 
to an attack of peritonitis tbrough whlcb the patient passed perhaps 
years before and as frequently alludes to one of the above mentioned 
proximate causes as preceding the attack of intestinal obatniction. A 
displaced neck of hernial sac may cause obstruction in the same man- 
ner as a ligamentous band, Kurz* treated such a case successfully by 
laparotomy. The patient, a man thirty-three years of age, had been 
the subject of a small inguinal hernia for several years without caus- 
ing much inconvenience, when symptoms of acute intestinal obstruc- 
tion set in, tlie inguinal canal was carefully examined and was found 
empty. The symptoms of obstruction were very grave, including a 
Bubuormal temperature and fiecal vomiting at the time the operation 
was performed. Digital exploration of the ileo-c^cal region through 
a median abdominal incision led to the discovery of a ring in wbich 
the colon had become ensnared. Reduction by moderate traction 
was found irapoasible, and it was found necessary to incise the ring at 
two points when the bowel which was deeply congested was readily 
withdrawn. The ring was found displaced four inches from the in- 
ternal ring. The patient noade a rapid and satisfactory recovery. In 
other instances the contents of the hernia, either the omentum or the 
intestinal loop, when in a condition of plastic inflammation may lead 
to the formation of a ligamentous band wben either of these struo- 
tnres become attached too near the intestinal ring the adhesion which 
forms lengthening out until it is attached to some other fixed point. 
Obref described the post-mortem appearances of such a case. The 
strangulated loop had wandered to near the xyphoid cartilage ; while 
between it and the inguinal ring a cord seventeen inches long was 
found. A band of constriction can also be formed by the margins of 
an opening in the mesentery or omentum in which a loop of intestine 
can become strangulated. In such cases it becomes necessary after 
reduction has been effected to close the opening by sutures to prevent 
a possible relapse of the obstruction from the same cause. An adher- 
ent portion of omentum in the course of time may become drawn out 
into a narrow twisted cord which may become a cause of internal 
itrangulation. In operating for intestinal obstruction caused by con- 
stricting bands it is always necessary after relieving the point of con- 
striction first found to search for additional bands as it is not unusual 
to find more than one. Obalinskit made a laparotomy for intestinal 
obstruction on the third day after the appearance of acute symptoms. 

» Deutsche Med. WoclienscTirift, March 25, 1886, 
f Pathological Socist; TranBactiotia, 1851, p. 96. 
iwienei Med. Preaae, No. 1-12, 1886. 
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On introducmg his hand through a median incision be felt in the 
right iliac region distended and empty ooils, and by traciag the lattei 
in an upward direction found as the cause of obstruction two bands 
each the size of a goose-quill extending from the cfficura to the ab- 
dominal wall between which a loop of intestine 30 ctm. in length had 
become strangulated. Both bands were ligated and divided. Bowels 
moved on the fourth day and patient was discharged cured in two 
weeks. 

Fowler* has met with two cases where at the autopsy a second band' 
was found close to the divided one. 

Another frequent location for bands is in the umbilical regioa 
where the remains of the umbilical artery may become a cause of 
striction, Polaillon,t in a young man opened the abdomen by lateral 
incision on right side for intestinal obstruction one week after the ap- 
pearance of the first symptoms. As the patient was the subject of au 
inguinal hernia both inguinal canals were examined by digital explor- 
ation through this incision, but nothing was found to explain the ob- 
Htruction. The incision was enlarged and the whole hand introduced, 
and after careful exploration a falciform fold was found to the left of 
the median line which extended from the left inguinal ring toward the 
umbilicus. Between the band and the abdominal wall a sac was 
found which contained numerous coils of intestine. The whole intes- 
tine was carefully examined aud finally an empty loop about ten 
inches in length was found. The cause of strangulation was the peri- 
toneal band, reduction having taken place by the introduction of the 
hand, The band was not divided for fear of hemorrhage. The 
patient recovered after a slight attack of peritonitis. Intestinal ob- 
struction by a constricting baud furnishes the simplest and most 
favorable conditions for early operative treatment by abdominal sec- 
tion. Without prompt surgical treatment a fatal termination ia 
almost inevitable as death results either from the mechanical effects 
of the obstruction or the constriction produces gangrene under the 
sharp margin of the band followed by perforation and death from 
eeptio peritonitis. An operation undertaken before the strangulation 
has caused great abdominal distension and serious texural changes by 
pressure or constriction would be almost sure to be rewarded by suc- 
cess. Two cases of intestinal obstruction caused by ligamentous 
bands recently reported by Bull J illustrate in a most striking manner 
.' "Tbe LDincet, June 30, 1883, p. 1120. 

f Qaxette MMicale do Faila, April 25, 1S85. 
I { Keport of Caaes of IntestiDal Obstruction Treated by Laparotomj. Qaillard' 
ealJoumal, Uarch, 1B8S. 
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the importance of early operative mterference. Both caseB were 
treated by laparotomy, and tlie difference in the reaalts obtained was 
plainly traceable to the length of time which had intervened between 
tbe onset of the disease and the operation. In the first ease the opera- 
tion was delayed until the eleventh day and during tbe separation of 
the band a gangrenous spot in the bowel gave way, followed by ffecal 
extravasation. The cirenmscribed gangrenous patch was excised, 
inaking a wound an inch in length, and parallel to the long axis of tbe 
bowel, which was closed with twelve Lembert sutures. Death twelve 
hours after operation. In the second case laparotomy was performed 
almost under identical circumtttances, bat the strangulation had 
existed only six days. In this case the operation was limited to the 
removal of the cause of obstruction, as the constricted bowel had not 
tindergone irreparable damage and the patient recovered. The oper- 
ative treatment of the obstruction in this form of intestinal strangula- 
tion is usually not attended by any difficulties. The band of con- 
striction, whatever its location or mode of origio, may be is traced to 
both fixed points of attachment and excised between two ligatures. 
This not only relieves tbe strangulation, but prevents a possible recur- 
Tence of a similar attack from the same cause. In some instances 
I however, the local conditions maybe more complicated. Real! met 
iirith a case where it was found impossible to liberate the intestine 
from a constricting band, and where he dirided the intestine at the 
'^point of constriction and reunited the ends again by circular suturing, 
and his patient recovered. If on carefid examination the conditions 
[M the seat of constriction are such aa to make it probable that the 
It is the seat of gangrene from compression underneath the band or 
lat the separation of the band from tbe intestine is not readily ac- 
complished, no attempts should be made to liberate the intestine until 
meaeares have been employed to guard against fiecal extravasation in 
tie event the gut should be ruptured. This precaution consists in 
emptying the intestine on each side of the constriction to a distance 
of from two to four inches by displacing its contents in its interior be- 
tween the thumb and index finger and applying a rubber ligature 
which is passed through the mesentery with a pair of htemoatatic for- 
ceps. The ligatures are not removed until the bowel has been liber- 
ated, and if it is injured or presents evidences of gangrene not until 
its continuity has been restored by suturing or excision, or by estab- 
lishing an anastomosis after resection. 

From a surgical standpoint in the causation and treatment of intes- 
tinal obstruction the appendix vermiformis must be looked upon as a 
diverticulum. The appendix vermiformis may become a cause of ob- 
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strnction when it is of sbnormal lengtb and supplied by a long meeen- 
t«ry, &nd when it is tranefonned into an unyielding band by fixation 
of its free extremity to some firm point by adherire inflammation. 
Graves* reports snch a case. A boy, six years of age, who had soffered 
freqnently from attacks of constipation lasting from a few days to a 
week or fortnight was seized with violent pain in the abdomen and 
otlier symptoms of aeute iatemal strangalation. On the fourth day the 
pain was referred to the iliac region, where a resonant swelling coold 
be located. As the usual means proved of no avail, laparotomy was 
performed on the fifth day. About twelve inches of the small intes- 
tines were found to be tightly strangulated by an abnormal appendix 
vermiformis, whose free end had become fixed to the iliac fossa, form- 
ing a complete ring, through which the small intestine had slipped 
and became strangulated. Strangulation was relieved by division of 
ring. Patient had not a single bad symptom after the operation. 
Excision of the api>endii vermiformis, when the cause of obatmction, 
should always be practiced with a view of preventing a similar attack 
from the same cause. As in such caces the process has undergone 
elongation by traction it is sufficient to apply a ligature near its baae 
and then remove it by exeision. 

Quite a number of cases of intestinal obstruction are on leoord 
where the obstruction was caused by a diverticulum, and in a nomber 
of these cases the strangulation was successfully treated by laparotomy. 
To the same class belong bands, the remains of obliterated omphalo- 
mesenteric vessels. 

In 1851 Parisef published his paper on a new cause of strangulation, 
in which he claimed that he was the first one to show that strangula- 
tion may take place from constriction by a diverticulum. The same 
year BonvierJ described a case where a diverticntum of unusual length 
springing from the ileum three feet above the ileo-ciecal valve encir- 
cled a loop of the small intestine so firmly as to give rise to complete 
obstruction. Where the diverticulum joined the ileum the lumina of 
both were equal in diameter, but the diverticulum tapered towards its 
end, ending in a bifid extremity, adherent to intestinal coils. Omen- 
tum and abdominal wall furnished the unyielding points. The ood- 
Btriction was not very firm and reduction could have been readily 
effected had an abdominal section been made. 

•The Lancet, Derember 6, 1884. 

f U^moire Bur le mecaoieme de I'^tranglemeiit tQt«atiiiBl pnr un noeud divertiealaire. 
BalL del' Acad, de Ued., 1B5I, p. 373. 

t Kote BUT un Cas de t'etraoglement Interne de t'lntestln QrAle p*r ud dirwtioiile ds 
I'ileon. Oaz. deg Hapilaux, ISfij, No. B7. 
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Fitz* in sn exhauetive article on " PereiBteot Omphalo-meaenterio J 
Remains," has collected all material facts pertaining to Meckel's divert I 
ticulnm with eepecial reference ae a cause of internal Btrangnlation, \ 
As a result of a careful study of this subject he has come to the fol- 
lowing conclusions : 

1. Bands and cords as a cause of acute intestinal obstruction are 
second in importance to intusausception alone. 

2. Their seat, structure, and relation are such as frequently admit 
their origin from obliterated or patent omp halo- mesenteric vessels, 
either alone or in connection with Meckel's diverticulum, and oppose 
their origin from pcritouitis. 

3. Recorded cases of intestinal obstruction from Meckel's diverti- 
calum, in most instances at least, belong in the above series. 

4. In the region where these congenital causes are moat frequently 
met with, an occasional cause of intestinal strangulation, viz : the 
vermiform appendix, is also found. 

5. It would seem, therefore, that in the operation of abdominal aeo« 
tion for the reUcf of acute intestinal obstruction, not due to intussns- 
oeption, and in the absence of local symptoms calling for the prefer- 
able exploration of other parts of the abdominal cavity, the lower 
right quadrant should be selected as the seat of incision. The vicinity 
of the navel and the lower three feet of the ileum should then receive 
the earliest attention. If a band is discovered, it is most likely to be 
a persistent vitelline duct, i. e., Meckel's diverticulum, or an omphalo- 
mesenteric vessel either patent or obliterated, or both these structures 
in continuity. The section of the band may thas necessitate opening 
the intestinal canal or a blood vessel of large size. Each of these 
ftltematives is to be guarded against, and the removal of the entire 
hand is to be sought for, lest subsequent adherence prove a fresh 
scarce of strangulation. 

According to SchrOderf a diverticulum is only supplied with a 
mesentery when it springs from the lateral aspect of the intestine, or 
Dear the mesenteric attachment. . Diverticula on the convex surface 
of the bowel are free and supplied with vessels from the intestinal 
wall. Meckel found in several specimens a valve at the junction of 
the diverticulum with the bowel, and in one instance Phoebus found 
the opening of the diverticulum into the bowel crossed by a bridge of 
tissue connecting its margins. The so-called false diverticula always 
form on the concave side of the bowel, and are hernial protrusions, 
their walls being composed of peritoneum and mucous membrane. 

* Amer. Jotimnl Ued. ScieDcea, Jaiy, 1884. 

f Ueber Divertikel-Bilclung im Dann-Kauaie. DisBertction, Erlnngen, ISM. 
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Greeuhow* observed a ease where a coil of the ilenm had slipped 
through a slit in the mesentery of a. diverticulum, whioh in this case 
contained ompbalo-mesenteric vessels, and had become strangulated in 
this position. Sometimes a number of congenital diverticula are 
found in close proximity and at times associated with other oon- 
genital defects of the intestine. 

Mooref exhibited to the Pathological Society of London the intes- 
tines of a man aged forty, showing three diverticula in the first three 
feet of the small intestine, and a congenital stricture at the commence- 
ment of the jejunum. The diverticula were each an inch long and 
about as much in diameter, and were on the mesenteric side of the 
intestine. Their walls consisted of all intestinal coats, and w^ere not 
mere hernial protrusions. As long as the free end of a diverticulum 
remains unattached, strangulation from this cause cannot take place. 
Strangulation can only occur when both extremities are fixed, either 
as a congenital condition, or when later the free end becomes adher- 
ent to some fixed point. HarrisJ showed a specimen to the Pathologi- 
cal Society of Manchester of internal strangulation from a man, aged 
twenty. There was a whip-cord like adhesion about an inch and a 
half long, stretching from the tip of Meckel's diverticulum to the 
mesentery of the lower part of the ileum, and through the aperture bo 
formed a loop of the lower part of the bowel had become strangulated. 
There had also been a twist of Meckel's diverticulum which had rup- 
tured near its base, and death ensued from acute peritonitis consequent 
upon fffica! extravasation. That the danger of perfoi;ation and peri- 
tonitis from strangulation by a Meckel's diverticulum is greater than 
, when the obstruction is caused by a ligamentous band, is shown by 
another case reported by Heiberg.§ The patient was a woman, forty 
years of age, who died in a few days from an acute attack of intesti- 
nal obstruction. At the necropsy he found a diverticulum seven 
inches in length thirty inches above the ileo-ciecal region, which con- 
stricted a loop of the ileum twenty-one inches in length. The free 
end of the diverticulum had passed between its base and the intestine, 
and was found here with its terminal end somewhat dUated. The 
softened wall of the diverticulum was foaud perforated at one point 
which had given rise to faical extravasation and septic peritonitis. A 
somewhat similar mechanism of strangulation by a diverticulum was 
described by Concato.|| A man otherwise in perfect health was 

♦The Lancet, May 11, 1884. flTie Laueet, Nov. 10, 1883, p. 816. 

{ Briliah Medical Journal, May 28, 1887. 

gUeberirnerB Inearceralionen. Virohow'i Arcliiv, B. LIV,, p. 30. 

I Tirchow u, HirBch's Jahreabericiit, B. XI., 1811, p. IBu. 
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llttacked by acute intestinal obstruction and died on the fourth day. 
A loop of the small inteattne was found constricted by a diverticulum j 
located several feet above the ileo-csecal valve, the free end of which | 
Hlt&d insinuated itself between the junction of the diverticulum with 
^^Hie intestine and constricted bowel, thus forming a firm knot aronnd 
^■be bowel. That in most cases where a diverticulum causes an i 
^'obstruction the free end has found a firm point of attachment is well 
shown by the cases tabulated by Cazin.' He collected thirty cases of 
intestinal obstruction caused by a diverticulum, and of this number in 
twenty-five the free end was found adherent. A diverticulum may 
give rise to symptoms of intestinal obstruction without directly inter- 
fering with the fiecat circulation. Such a case has been reported by 
Doran-t A boy, four years old, died on the fonrth day after an 
attack of what resembled acute intestinal obstruction. At the 
neoropsy a diverticulum the siae of a pear was found at the junction 
of the ileum with the jejunum which contained a pea. The foreign 
body bad caused ulcerative inflammation and perforation of the ] 
diverticulum and death from perforative peritonitis. The diverticu- 
lum was supplied with a mesentery and its walls were composed of all 
the tunics of the bowel, 

Southeyl alludes to another variety of obstruction caused by a di- 
v erticulnm. viz : contraction of the intestine at a point where the , 
^B|iTerticnlum is given off. He gives a description of two such speci- 
^B^ens. In one the diverticulum formed a band the size of a goose- 
^KnOl and extended from a point two feet above the ileo-ctEcal valve to 
the abdominal wall two inches below the umbilicus. The ileum just 
above the diverticulum was so constricted as only to admit the tip of 
the little finger, and at the point of constriction the coats of the in- 
^tine, both muscular and mucous, were ulcerated through, the conti- 
nity of the intestine being only preserved by the thickened perito- j 
In the second case the bowel, at a point about eighteen inches I 
above the ileo-ciecal vaive, was abruptly constricted to a diameter of j 
about half an inch, and a diverticulum five inches long, having a cali- 
bre, large enough to admit the little finger, passed from the intes- 
e and was attached at its extremity to the umbilicus. In this case 
ath was hastened by acute diffuse peritonitis. That not all con- 
tricting bands are the remains of the vitelline duot requires no argu- 
te anatomique et patlioto^que exit lea diveiticuloB de I'inteBtin. TbSse. Paris, . 
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ment in speakiiig of the operatiTe treatment of obstruction from 
Btriction by bands, bnl the possibility of mistaking a peritoneal fold 
enclosing anobliterated mobiiical vessels for an ordinary cicatricial 
band mn^ be remembered and the necessary sections of the band 
made between ligatares. If Meckel's diverticalnm is fonnd to be the 
caase of obstruction this appendage should always be resected by 
ligating it at its base with a rubber iigatnre, and after the excision the 
end is invagioated and the inva^ation maintained by a few stitches 
of the continaed stiture. Weir recommends in the excision of a oon- 
Btricting diverticalum to apply a ligature and after cutting it off to 
stitch the peritoneal surface over the divided mnscular and macoiis 
coat, but when the diverticnlam is nearly of the same diameter as the 
intestine from which it springs, such a coarse would not afford ample 
protection against perforation. 

Glutton* related a case to the Clinical Society of London, of intes- 
tinai obstraction caused by a diverticulum sncoessfully treated by op- 
eration. The patient was a boy aged 10 years, who had suffered on 
several occasions from colicky pains lasting for two or three days aod 
always terminating with a copious evacuation from the bowels. This 
attack commenced with vomiting and great pain in the abdomen which 
persisted in spite of opium treatment for four days, when he was 
brought into the hospital and at once submitted to an operation. On 
opening the abdomen through the linea alba a collapsed portion of 
bowel wan soon found, and, on bringing it to the surface, a tight ring- 
like cord could be felt and seen to be the cause of strangulation. The 
cord was divided between two pairs of forceps and each end tied with 
a catgut ligature. This step of the operation relieved the bowel from 
strangulation. On making an investigation as to the nature of the 
band divided, it was found that one of the ligatures was situated at 
the extreme end of a diverticulum two inches in length, and the other 
was placed upon the wall of the same loop of intestine at a distance 
of about six inches. A portion of the bowel about three inches ia 
length between these two points of attachment was the part strangu- 
lated, and was of an extremely dark color with a deep sulcus at each 
side. The boy made an uninterrupted and rapid recovery. 

Glutton explained the condition as follows : " The vitelline duot had 
become obliterated at the umbilicus, and set free from the abdominal 
wall, but remaining patent towards the ileum the lower end had become 
a pouch-like diverticulum from the intestine. This diverticulum ter- 
minating in a pointed extremity or cord j)art also of the vitelline duct 
which had been obliterated and remained floating about among the in- 
"The UuL-et, May 17, 1884, 
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t.tHtiiies till it became attached, to the bowel in contact with it. The 
^t between the two points of attachment had slipped beneath the 
cord which united them, and being unable to extricate itself had be- 
come strangulated. 

Another interesting case of intestinal Htrangulatton caused by a 
Meckel's diverticulum and auccessfully treated by laparotomy is re- 
ported by McGilt.* The patient was a man, aged 30 years, who had 
saffered from acute intestinal obstruction for nine days. The abdo- 
men was very much distended at the lime of operation. As the seat 
of obstruction could not be readily found by intra-abdominal pal- 
Htion, partial extrusion of intestines was allowed to take place, but 
• soon as three feet of the small intestines had escaped the junction 
i the distended with the empty intestine came into view. At this 
rint a Meckel's diverticulum much dilated and about six inches in 
Ingth, was seen, passing downwards, and forwards, to be attached to 
he fundus of the bladder. A loop of collapsed intestine passed uu- 
Itt the diverticulum, the obstruction being caused by the twisting of 
be bowel at the point where the diverticulum was attached. Slight 
IMtion proved efficient in releasing the bowel from the grasp of the 
■rertloulum, and as soon as this was accomplished the empty portion 
t the bowel became filled with the intestinal contents. Nothing was 
Due to the diverticulum. On the tenth day a small fajcal fistula 
Inned at the lower angle of the wound. This continued two weeks 
ten the discharge ceased and the patient recovered without any fnr- 
iW untoward symptoms. The author believes that this is the first 
worded case where the free end of the diverticulum had its attach- 
o the fundus of the bladder. There can be but little doubt that 
IB fneal fistula in this case was caused by a perforation of the diver- 
Dulnm, an accident which might have proved fatal if extravasation 
td taken place into the peritoneal cavity, and which might have been 
rotded had the diverticulum been removed, which would also have 
Mected the patient with certainty against a possible recurrence in 
t futare of obstruction from the same cause. 

6. N'otir-malignant Stenosis. 
1. Congenital. — Congenital narrowing of the bowel varies in de- 
gree from a slight contraction to complete atresia. In my experi- 
ments on animals I have shown that when the lumen of the small in- 
testines is diminished one-half in size by partial enterectomy and 
•Hemftrks on a Oase nf Acute Inteatinal ObstruotioQ due 10 tha Preseace of » 
Meokel'H Diveriiculum SuccBBSfullj treated bj Laparotomy. British Medioal Journal, 
Janualy \i, ISSS. 
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BUtiiring of the wound in a direction parallel to the long axis of the 
bowel the function of the bowel is not impaired, and obBtruction does 
not occur, but if the stenosis is can-ied beyond this point there is 
great danger of obstntction arising from accumulation of solid intes- 
tinal contents on the proximal side of the stenosis. The same holds 
true of congenital stenosis of the small intestines. Even if the nar- 
rowing is considerable no serious symptoms are produced until eome 
foreign bodies ooUect above the seat of constrietion and cause obstruc- 
tion from coprostasia. 

Legg* reports an exceedingly interesting case where a oongential 
stenosis of the ileo-ctecal opening led to chronic obstruction, dilata- 
tion of ileum, and finally to perforation into the ascending colon. A 
female 29 years of age was admitted into the hospital April, 1858. 
She stated that since she was five years of age she suffered from oc- 
casional attacks of colic, perhaps five times during a year, attended 
by constipation and vomiting. After such an attack eight years ago 
a number of cherry stones passed with the faces. Recently the at- 
tacks became more frequent, and the last was so severe that she found 
it necessary to seek admission Into the hospital. When admitted she 
presented many symptoms of obstruction. In the right iliac fossa on 
percussion a dry crackling sound could be heard and felt. In a few 
days she again passed a few cherry and plum stones and felt relieved. 
She was pven five gutta percha pills which never passed through. 
She left the hospital improved and was not seen again until six years 
later. At this time she again suffered from well-marked sj-mptomaof 
intestinal obstruction, and during the first few days vomited a num- 
ber of clierry and plum stones, and a black round mass which on cut- 
ting wan believed to be one of the gutta percha pills which she had 
taken six j-ears before. Below the umbilicus the same crackling sound 
oould be heard and felt as before. The symptoms of obstruction 
gradually became worse and a few weeks after admission she died. 
At the necropsy the entire colon was found empty and contracted, the 
ileum very much dilated, so much so that the lower portion measured 
seven inches in circuniference. Un opening it fluid fteees and a few 
fruit stones cBcaped. Ileo-ctecal orifice contracted bo that it would 
admit only a number nine catheter. Above the ileo-ctecal valve a 
oommunicating biuiucous fistulous opening the size of a quarter of a 
dollar had formed between the colon and ileum, and a little above this 
point another but smaller opening had formed in the same manner by 

* Congoniial CouBtriction ot the Ileo-cieciil Orfflce and DllaUtioa of the Ileum ) Ra- 
tentioD of Frujl-atones In JejunuED and IIduid. Trans. Pathological Society, voL 

p. ni. 
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Fadhesion and perforation. In the small intestines a pint of cherry I 
atones were found, all of them covered trith a black cnist which on 
''examination proved to contain iron. The author could Und in litera- 
ture only sijc cases of non-malignant stenosis of the ileo-caecal open- 
ing. In Schrceder van der Kolk's case the openuig was even smaller J 
and in the lower portion of the ileum which was enormously dilated I 
a large mass of cherry stones and fragments of bone were found. I 

Bourdon* observed another case of congenital stenosis of the ileo- I 
csecal orifice as narrated by Dor.f The patient was a man, 32 years ! 
if age, who had suffered for a month from pain in the abdomen, 4 
lausea and vomiting. The bowels were moved with difficulty by can't 
hartics. On examination nothing could be found except a doughy 1 
condition of the middle portion of the abdomen where percussion re- 1 
'caled also a certain degree of dullness. He remained two weeks in I 
he hospital without any improvement being noticeable, when he left, I 
mt returned two days later. At this time an irregular uneven swell- V 
ng conid be distinctly felt in the right groin. The swelling rapidly I 
ncreased in size and the patient died in a few days of peritonitis. AtJ 
he necropsy the small intestines were found very much distended, J 
olon and rectum contracted and empty. Just above the ileo-oieoal 1 
ralye the ileum was distended to the size of a fa:tal head adherent tol 
he posterior abdominal wall, mesentery and intestinal coils,, The I 
palls of this pouch were thickened and of a brown color. Wheal 
it was found to contain 120 plum-stones and 93 lead bullets. 1 
Che Ueo-ciecal valve was nearly closed and was permeable only to > 
loids. The patient had probably swallowed the bullets to overcome 
obstinate constipation. In all of these cases of congenital stenosis no 
i^mptoms were caused by the congenital effect until the foreign bodies 
rhich collected above it finally produced death from intestinal ob- 
ttmotioD or perforative peritonitis. The clinical history in eaoh case 
listinctly points to aggravation of the obstruction by the occurrence of 
soprostasis above the seat of stenosis. The surgical treatment in such ^ 
laaes oonsists in removing the impacted substances through an incision | 
ibove the stenosis, and after clearing the bowel of its contents unite! 
t with a similar incision in the bowel below the obstruction by lateral ' 
tpposition with decalcified perforated bone plates, thus establishing a 
anastomosis between the bowel above and below the obstruction, 
md excluding at the same time permanently from the intestinal c 
stion the contracted portion of the intestine. Excision and restora- J 
aon of the continuity of the intestinal canal by circular enterorrhaphy I 
san only be thought of in case perforation has taken place. 
• L'Union 67, 1 B6G. SchmiilfB Jnhrbucher. B. XCVI, p. 201. 
tOae. Med. da Paris, 1835, No. 9. 
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2. Acquire or Cicatricial. — Cicatricial stenosie of the intcatines is 
one of the remote coneeijaences of deep nlt^rative lesions snch as are 
caused by dyBeat«iy, typhlitis stercoralls, tabercalosie, and Ueo-typhofi. 
The cicatrix which forms during the reparative stage of the ulcera- 
tion contracts slowly and gives rise to steDosis and chronic intestinal 
obetruction. As in cases of congenital stenosis the obstraction often 
becomes complete and gives rise to acate symptoms when foreign 
bodies or solid tescea become impacted above the seat of constriction. 
Kot infrequently the caaeeB which have led to cicatricial stenosis 
are located at the same time or appear successively is different parts 
of the intestine, producing consequently also multiple strictures, 

Sharkey* presented to the Pathological Society of London a speci- 
men of multiple strictures of the ileum taken from a woman 33 years 
of age, who had suffered frequently from indigestion and vomiting. 
The immediate cause of death was facial erysipelas. The lower two- 
thirds of the small intestines esfaihited numerous ulcers apparently 
healed. They were so near together and produced such marked con- 
striction that the appearance of a succession of pouches was simulated. 
There were no distinct evidences of tuberculosis in the intestine or 
any of the other organs. In the discussion which followed the dem- 
onstration of this specimen Treves spoke of other somewhat similar 
recorded cases in which typlioid fever and tuberculosis seemed to be 
excluded. Treveuf has described another cause of cicatricial stenosis. 
He has met with such cases in patients who suffered from a strangu- 
lated hernia when the prolonged compression during the strangulation 
had produced a circumscribed gangrene of the mucous coat. In all 
of the recorded cases the patients appear to have recovered well from 
the hernia trouble, and after a varying time to have gradually devel- 
oped symptoms of cicatricial stenosis of the small intestines. 

Another form of cicatricial stenosis of the intestines is caused by 
the formation of a cicatrix in the peritoneal coat as the result of a cir- 
cumscribed plastic peritonitis. In this form the mucous and muscu- 
lar coats are intact, but the bowel is narrowed and puckered by a band 
of cicatricial tissue. Cicatricial stenosis of the colon is caused most 
frequently by dysentery, while the same condition in the rectum often 
appears as a syphilitic lesion. In the treatment of cicatricial stricture 
of the intestine the question of resection again confronts us. MaydlJ 
reports two successful cases of circular resection and suturing for 
cicatricial stricture of the ileo-ctecal valve. In the first case be relieved 

•The Lancet, Mny 34, 188*. 

t iDtesliiial Obstruotiog that ma; follow after Hemia. The La1lce^ June 7, 1884. 

{ 0el)or einec zweiten Fall von narbigor Slriktur der iieo.caical Klappe diirch mr- 
kuUre DeroiresekCioa imd Naht gelieilt. Allgem. Wiener Med. Zeituug, 1881, No. II. 
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the obstraction hj &d ent«rotomy and a year later excised the con- 
Htricted portion of the ctecum and united the ileum with the ascending 
colon. In the second case the general condition of the patient war- 
ranted a radical operation, which consisted in the excigion of the 
csecam and immediate restoration of the continaity of the intestinal 
canal by sutiiring. The condition in these cases for circular enteror- 
rhaphy were unusually favorable as the colon must have been in a 
contracted state, while the lower portion of the ileum from the pro- 
longed obstruction was mnch dilated so that the lumina of the resected 
ends must have been nearly equal in size. Both patients recovered. 
Id the first case where the patient suffered all the in conveniences of 
an artificial anus for one year, a radical operation by an ileo-oolostomj' 
coold have been made with no more risk than was incident to the 
entcrotomy, and would have thus avoided the necessity of establishing 
an artificial anus and of performing a second operation. Where no 
gangrene or perforation is present, I should strongly recommend the 
substitution of intestinal anastomosis for resection and circular enter- 
orrhaphy. In cases of multiple stricture where they involve a limited 
area of the intestine an anastomosis should be made between the intes- 
linee at a point above the first and below the last stricture excluding 
permanently the intervening portion from the fiecal circulation. 

Eddowee* operated on a case of intestinal obstruction due to a 
cicatricial stricture where the symptoms were promptly relieved by 
the formation of an artificial anus, and the patient recovered with a 
permanent fistala. A woman 46 years old was seized nineteen days 
before the operation with abdominal pain which had persisted ever 
giDce. For twelve days there bad been no action of the bowels with- 
out enemata ; complete constipation had existed for five days. There 
was no history of syphilis, tuberculosis or cancer. The abdomen was 
distended, but soft and free from tendemesa ; the walls were very 
thin, and moving coils of small intestine were plainly seen. The ab- 
domen was opened by an incision four inches long in the median line 
between umbilicus and pubes. A small quantity of peritoneal fluid 
mixed with lymph escaped, and the abdominal contents appeared con- 
gested. A stricture of the small intestine was soon found, form- 
ing a complete obstruction, impermeable even to flatus. An artificial 
anns was formed at the lower extremity of the wound about two 
ioohee from the pubes. The operation was followed by a great sense 
I of relief. The lower portion of the wound suppurated on account of 
I fiecape of fteces, otherwise the recovery progressed favorably. Seven 
■ laonthB after the operation the patient was in perfect health, had 
•TheBriliib MedicalJouninl, July 2i, 1886. 
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gained cousiderably in weight, and was able to go aboat her hoaae- 
hold work as before. The bowels acted very regularly every morning, 
the motiun was gradually formed, and in this case she had very good 
control, but ahe was nnable to control liquid motions and flatus. On 
introducing the finger, it waa felt to be distinctly grasped by a sphinc- 
ter. Although the symptoms of obstruction were successfully removed 
by establishing an artificial anus in the median line, the oonrae of 
practice is open to seriouf objections. An artificial anus sbonld never 
be established in the median incision, as the contact of fffices 
with the wound necessarily prevents healing by first intention. If 
such a course is contemplated after the abdomen has been explored 
through a median incision, a small incision for the enterotomy should 
be made in one of the inguinal regions and the median incision closed 
and dressed separately. In following such a course the large incision 
wilt heal by primary union and the abdomen can subsequently be 
opened again to better advantage through the median line for the per- 
formance of a radical operation. This, like all similar cases, would 
have been a proper subject for intestinal anastomosis. 

In non-malignant strictni'e of the colon colectomy and circular enter- 
orrahaphy should be done in all cases where approximation of the 
bowel ends is possible. In multiple strictures of this portion of the 
intestinal canal resection is inapplicable, and the obstruction can only 
be rendered harmless and the continuity of the intestinal oanal 
restored by lateral implantation or by establishing an intestinal anM- 
tomosis. 

Coupland and Morris* have collected a number of oases of stricture 
of the intestine, and in commenting on the material assert that in 
three-fourtbs of alt cases the disease affected tlie lower part of the 
bowel, being about equally divided between the rectum and the sig- 
moid flexure. With few exceptions strictures are looatud below the 
CKCum. In many of the fatal cases death occurred from perforation 
either above the stricture or in the csBcum. From Bryant's investigft- 
tious it appears that one-third of the cases of stricture of the reottim 
or lower bowel are not malignant, a most important practical point 
with regard to treatment. He lays down the following general rale 
for performing lumbar colotomy in cases of stricture of the reotam : 
" In all cases of cancerous stricture of the rectum or colon, inolnding 
the annular which are nut amenable to lumbar colectomy or anal excU- 
ion, right or left lumbar colotomy is strongly to be advocated, with 
the well-groundcil hope of relieving suffering, retarding the progreaa 

*0d Strictures of the Intestine; witli tteinurkn upon StBtintloeaa BKiiide to DiagnORu 
Bod Treatment, 1878. 
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of the lUaease, and prolonging life even for five or sis yeara. To 
Mr«»re tliiiHe advantages it in neceuitaiy for the operation to be per- 
formed before the pernicious effects of obstruction occur." 

Against lumbar colotomy I bave already in another part of the 
paper entered niy protest, and in cases of inoperable oarciooma of the 
rectum prodncing evidences of obstruction, I wish to call attention to 
the method of operating devined by Madelung.* In cases of malig- 
oant stricture of the rectnm, where it is desirable to exclude the part 
at and below the seat of obstruction completely and permanently from 
the fiecal circulation, he opens the abdomen by a lateral incision and 
divides the colon completely in a transverse direction and as low down 
M possible. The distal end is closed by invagination and two rows of 
RUtnres, and dropped into the peritoneal cavity, while the proximal 
end is sutured into the wound. This operation secures absolute phys- 
iological rest for the diseased portion of the bowel and is less likely 
to be followed by prolapse, as is the case when the bowel is simply 
0tit«hed into the wound and opened. Anal extirpation of the rectum^ 
both for cicatricial and carcinomatous stenosis, should always be prac- 
tised when the obstruction and the local conditions which have caused 
it can be removed hy this method. 

7. Tumors. 
A tnmor can give rise to intestinal obstruction in different ways ao- 
cording to its location and aDatotnico-pathological character. A tnmor 
or Hwelling outside of the intestinal tube may cause obstruction by 
compression. A polypoid growth springing from the mucous or sub- 
F'aiBCDnfl tissue interrupts the f^oal circulation either by blocking the 
of the bowel by its si7.c, or by causing an invagination or 
I. A circular carcinoma produces a stenosis which leads to 
c obstruction, but which \» frequently the indirect cause of 
mte intestinal obstruction when either by additional patbologioal 
inges at the seat of the malignant disease or by the accumalatioo 
of foreign bodies or solid fiEcal masses above the seat of oonatriotioa , 
the fiscal circulation is completely arrested. 

1, Non-jnalignant Tumore. — Benign polypoid tumors seldom attiuit 
if mffloient size to give rise to intestinal obstruction, unless they cause 
Iditional mechanical disturbance such as invagination or flexion, 
iditions which have already been alluded to. If the tumor alone \t 
lie OBUxe of obstruction it is removed by laparo-enterotomy. A few 
s have recently been reported where the obstruction was caused 
' •ItodifleationderColotomiB wegen Cardndma R»v.ti, Verb, der DeiiWchBu Getell- 
tt f, Obimrgie, 1884. 
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by cyats. In Bucbwald'a case* the Bymptoms of obBtructioo were 
acute and laparotomy was performed on the third day. The patient 
was a boy who had previously been in good health. As soon as the 
peritoneal cavity was opened two cyets attached to the small intestine 
presented themselves in the wound. As the cysts had produced a 
sharp flexion ctm, of the bowel including the cysts were resected 
and the ends united by circular suturing. Twenty-seven hours after 
the operation the patient died. The ueoropsy showed that the re- 
sected piece was taken from the jejunum one-half metre below the 
duodenum. One cyst measured 17 and the other 10 ctm, in diameter. 
The walla of the cyst were white and very thin. The microscopical 
examination showed that they were composed of the same tunics M 
the bowel, but the mucous membrane was atrophied and contained no 
glands. The cysts communicated with each other and the lumen of 
the bowel. The latter was not diminished in siise. The cysts con- 
tained a yeltowisii fluid with a strong odor of aceton, Under the mi- 
croscope the contents showed cylindrical cells in a stale of fatty de- 
generation, cholesterine crystals, granules of leucin, fat globules, and 
rod-shaped bacteria, but no intestinal contents. lie believes that the 
cysts bad no connection whatever with the vitelline duct. 

Kulenkampff f reports the case of a child 3 years old, that had suf- 
fered occasionally from colic and constipation, and was attacked sud- 
denly with symptoms indicative of acute intestinal obstruction. Ab- 
domen somewhat tympanitic, but no swelling could be made oat by 
percussion and palpation. Tenderness and slight dnlness in the right 
inguinal region. The boy died ou the second day. The autopsy re- 
vealed as the cause of death a cyst in the region of the ctecum, Ths 
cyst was as large as a man's flst and bad thin almost transparent walls. 
It showed several depressions which gave it the appearance of beio^ 
composed of three or four parts. It was located in the mesentery of the 
ileum about 40 ctm. above the ileo-csecal valve. It did not oommunioftte 
with the lumen of the bowel and contained a thin chocolate-colored 
fluid. The mesentery at this point was drawn out like a string snd 
encircled a loop of the ileum. Above this point the bowel was greatly 
distended. He believed with Roth| that the cyst was congenital and 
had developed from a diverticulum of the ileuno. As a rule such oysta 
are located on the convex side of the bowel, but in this insUoce it 
000 a pied a position opposite. 

* Debor DimcygteD dIs Uraiuilie einsB kompleten DarmvarBcb hisses. Deuteche U«di 
WochBiisyhrift, IBS?, No. 40, 

t EiD Kail Ton Kntero-kyBlom. Tod durch DarniverKbl[DgUDg. Oenlralblitt^^^ 
BesaniniLe Medicin, ISSB. No. 42. 

{ Tlrchow-i Arohif, B. LX2XV1, p. 311. 
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At first Bight the cyst appeared like a greatly distended loop of 
« tiit«Btme. As in both of these caaea the cyst had produced in- 
Btinal obatructioQ by secondary mechanical conditions, the opera- 
re treatment of the obatruction would include the removol of tb« 
imary cause and the correction of the secondary mechanical dif- 
Ities. This would include resection of the bowel at the seat of 
ictioD including the tumor and restoration of the continuity 
r the intestinal canal by circular auturing, 

2. Maliffnatit Tiimors. — Malignant stenosis of the intestines may 
t caused either by a sarcoma or carcinoma, of which the former is 
ore frequent above and the latter below the ileo-ctecal valve. A 
irooma in the inteatine like in any other organ primarily starts from 
1 embryonal matrix of connective tissue and hence it always has 
B starting-point in the wall beneath the mucous membrane, while 
ircinona being an atypical proliferation of epithelial cells either 
>mmences in the mucous membrane or its glandular appendages. 
a. Sarcoma. — Nieolaysen* reports an exceedingly interesting case 
[ enterotomy for a sarcomatous stenosis of the small intestine. The 
Atient waa 28 years of age. A firm nodulated kidney-shaped tumor 
)uld be felt in the abdomen below the umbilicus. The tumor was 
noticed six months before when it was as large as a hen's egg. 
D the morning the tumor usually could be felt under the costal arch, 
rhile daring the day it descended into the hypogastric region where 
it always caused more pain. As the symptoms of obstruction grad- 
ually increased in severity and did not yield to ordinary treatment 
laparotomy was performed. Median incision 14 ctm. long. It was 
found somewhat difficult to bring the tumor forward into the wound. 
The tumor occupied the mesenteric side of the bowel and behind it a 
number of enlarged lymphatic glands could be felt. Eighteen ctm. of 
iotestine including the tumor and a triangular piece of mesentery were 
i«xcised and the ends of the intestine united with sutures, embracing 
ily serous and muscular coats, whereupon the proximal end was in- 
iTaginated to the extent of 2 ctm. and the invagination retained with 
f^TC Lembert sutures over which the peritoneum was once more 
itched with a continued suture of fine catgut. The mesent«rio 
'iroand was also closed by suturing. The tumor consisted of several 
nodules the size of a gooae egg which had perforated the intestine. 
Microscopical eKamlnation of the tumor and lymphatic glands showed 
■arcomatous tissue. The patient recovered. 
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Bessel-Hagen* described a Bomewbat dmilar specimen which he 
fonnd in a child. A boy seyen years old after a traama soffered from 
a rapidly growing tnmor in the abdomen which resulted in death from 
marasmns in four months. At the autopsy a large sarcoma of the 
jejnnom was found which had perforated into the gut by necrotic 
destmetion of the interior of the tnmor. Microscopic eianunation 
proved it to Ijc a small-celled, roond-celled sarcoma which had origin- 
ated in the eabmocosa of the jejnnom. Mnltiple metastasis in kidneys, 
on back and in the lymphatic glands. Feritooitic adhesions had caused 
flexion of the intestine below the tnmor and dilatation of the proximal 
portion from obatmction thns prodaced. As a sarcoma of the intestine 
only gives rise to symptoms of obstruction and consequently comes under 
surgical treatment asually after extensive infiltration of the mesentery 
and retro-peritoneal tisaaea has taken place, it is qaestiooable if it is 
prudent to attempt a radical operation, as in case the patient recovers 
from the operation an early recurrence is almost inevitable. If a suf- 
ficiently early diagnosis were possible resection could be made with a 
fair prospect of a permanent resnlt, bnt if the infection has extended 
to the tissues aronnd the bowel it is more judicious to leave the sar- 
coma and to exclude the obstruction by an intestinal anastomosis, 

b. Carcinoma. — In most eases of carcinoma of the intestine the 
disease commences in the mnoous membrane, in which case the paren- 
chyma of the tumor is composed of cells which resemble the columnar 
epithelium which lines the intestinal canal. Carcinoma is found most 
frequently in the region of the sigmoid flexure, the ctecum and rectum. 
A malignant stenosis may have existed for months without symptoous 
when of a sadden symptoms of acute intestinal obstruction are devel- 
oped as in the case related in this paper. In cases of acute int«stina] 
obstruction in elderly people where no cause for it can be found in the 
abdomen a thorough rectal examination should never be neglected. 
During my visit in Zurich last year I was present at a very interesting 
autopsy made by Klebs upon one of KrOnlein's patients. A few days 
before a woman 40 years of age was brought into the hospital present- 
ing well-marked symptoms -of intestinal obstruction, which had lasted 
for two weeks. On examination no cause for the obstruction could 
be found. The abdomen was very tympanitic rendering palpation dif- 
ficult and unsatisfactory. Laparotomy was made, but as nothing 
could be found and the small intestines were enormously distended 
throughout, inguinal colotomy was performed. The operation was 
followed by decided relief, the abdomen collapsed and a large quan- 
1 bei elneo Kiitde. Vircbow'e Achlv, B. XCIX., 
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titf of faeces wa« di^ih^rnisii tiiri>ut{ii ttut artificial a»u» ; hat tb« 
p^ent ilitul of cxhsuKtiou the nc^xt 'iay. At thu {MMt-mortcm oxam- 
iaitiwn tlw cauM^ of t)ii> olfNtruction wan found '/O ctm. below ihd art!- 
teuJ anvM in tlttt tihajHi ftf a narrow annular carcinoniatoua Htri(.-tur« of 
tbe colon. In bia remarlcN on tiiK uum Krr>nli'in Ktatvtl that he liad 
olxwrvwl four Mimiiar muu-h <Iurii)(^ Uk' time ho liai) Iwen in Zurich. It 
it not uniuual tliat huoIi a ijtricturt> ((ivi^ riae to no HympUtma until 
tuddrnly iyni]>toiiu of complete iut««tinal occluaion are developed. It 
voold be wkII in tiut fnturi.', wli^u a niiuilar (vrnditiffn U miaiietitvd, to 
explore if im^I )*e tlio up{>cr portion uf tliu nuituui artd lower extrem- 
ity of tbe colon a« f ar aa a«c«Miblc by Siiuon'H in<ithod, a« in cbm the 
ImIod ia recogui^^d and accurately hxtated luime of tbeiw caaei migbt 
W aoutnable for a radiua) ojwratiffn by inciaion. Hcbede* made a ro- 
MCtion of tfa« Ninall Int^Mtinu for carcinoma in a caae ¥/}w.re the tumor 
baJ eit«ndM to ttif; abdominal wall. Tlw int«atine waa exciwtd with 
tbe tumor and th« end* unitiid by uircubir auturing. 'Hie patient re- 
eoTtrred. A few weelcH IaWt itn returntxl to the hoapital with <yuip- 
toi&a of mrinjilete inte«tiiial obiitruction. Ilie abdomen waa afpun 
op*o«d arul an artificial aiiua waa catablklu^]. Tbfi j^atii^nt dietl on 
iIm Sf tit day. The cauac of olwtruetiou waa a conntrictinj/; band which 
waa divifleiJdurin^ftbK operation. S<:l)edei«of tbeopiniou thatincaae* 
of oom)»lcte ol^atruction of tbe boweU by a malignant tumor, excision 
is eontra-indicat«d a« in nineteen caaea of intoatinal renection for malig- 
UDt diaeaae, of nix caaea in which tbe ocniuaion waa complete all died, 
while of thi: remaining twelve where tbe oc^sIumIoii waa only partial 
Miy thrMt di<:d. Tiw.tui Ntatiatica ithonlil only induce ua to endeavor to 
BaI(« a correct diagnoniii Itefore urgent iymptoma itave Net in and to 
iMort to operative treatment at a time when the general condition of 
tbe patient ia auch aa u> warrant a radical ojMration and tbe local con- 
diUona at thi^ aeat of obotruction are favorable U> a Mpeedy prcMU-w* of 
repair, If, after reiteiHiou of tlie lowt^r portion of the colon it ia fonnd 
InpoMMfbk- to approximate the two en'ht of the bowel and the diatal 
«iid ia not Hufficiently ai^ccHsildc to inakc an intnatinal anaatomoflia or 
lateral implantation, tli'^n tbe 'sourac ajlopted by fTUMeobauert Id oaa 
of theae caaea sliould be cbonen. lliu patient waa a man, 44 yearw of 
%ge, wbo bad aulTered for year* from olMtinate eonatijiation. On ex- 
amination be iliitcovered a tumor the aize of a ben'it egg in the left 
bypogaatric region, two-fingera breadth below a line drawn from an 
•ularior aupiHor ipinouM proeea* of th« ileum to the other. 'Hie tumor 

»V«rii. dw Dwutw-tuFD OfmllneliBti fuar ajirurgie. ItiM. 

t Zat optttttittn Bfhaiulluug dar CattAoiiaa iM 8. Bodudum. Pngv Xvjudirift t 
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tomld also b« felt high ip ia tlie leUum bj pccaHog h dovovarda 
pdvia. Th« abdooHB na opgned bj an maaioii over Ae 
t^Bor ponOel vith tke enroe a< the drw^ftfag mIob. Tke tomor 
vaa farad to oecvpy the noat p wtiaert portiaa o( tlw sigBotd flez- 
■re, ftceJT' aicnrable, aad >ot a wArf to aajr of tbe samwDdiiig of- 
gaiML A few giaod* bdiiad Am affected poitioD of the ecrfoa wars 
enlarged. Greolar re a cO ion wna — de ia c lo d i ^ a coffTe afK i ii d i ^ por- 
tion of the Buao-eoka and tbe eriai]ged Ijn^iliatie glanda. Onaeooiint 
of too great low of ibatinfr orcBlar iiiUniiiliaphy could not be 
made, eooaeqnentl; the distal eod vaa eioaed hf tavagmatioa and 
■vtacing and dn>|q>ed into the abdoaunal cavitj-, while the proxiinal 
and waa Hit«rc^ into the external wovad. The patient made a good 
rteorery, and at the fud of t«n months the fieease had not retained. 
Bnll* repoita two cases of carcaiioiBa of the ogmoid Oeziire where in 
eadi instaitce be ^leaed the abdomen throogh the mt^tnn line and 
MibAed the deaoending colon into the wovnd wtthont ineiaiiig it, reaerr- 
ing this step of the operation ontil adhesions had taken place. Both 
patients recoTered. In one of these cases he resected six inches of the 
colon inclading the artiiicia) anus and the tumor twelve months later, and 
the patient again recovered from the operation. At the time the report 
was made the operator had in view a third operation for the closure of the 
second artificial anas which was made at the close of the second ope- 
ration. In all cases where the seat of obetmction can be located in the 
ctectun or colon before the operation the lateral incision ahoold be 
selected, as it will afford better access to the seat of obstruction than 
a median incision. If it is fonnd impoeuble to remove the obstruc- 
tion, one of two things must be done. If the bowel below the obstrno- 
tion can be reached an intestinal anastomosis is made, or the ileam ia 
divided just above the ileo-ceecal valve, the distal end closed, and the 
proximal implanted into the bowel below the seat of obstruction. If 
resection can be done with a prospect of removing all the diseased 
tissues it should be invariably practised, as a primary radical operation, 
and if on account of its extent circular enterorrhapby cannot be done, 
the distal end is permanently closed, and the proximal stitched into 
the wotiiid. If the distal portion can be reached the continuity of the 
intestinal canal is reHtored by intestinal anastomis or lateral implanta- 
tion. If the seat of obstruction cannot be ascertained before the opera- 
tion and exploration through a median incision locates it in the 
cscum, colon, or rectum, it may become necessary to make a lateral 
incision if a radical operation b decided upon, and when this appears 
Impossible or unjustiliable an intestinal anastomosis or lateral im^Jaat- 
* Qaillard's Medical Jouraal, Marcb, 1888. 
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sUon can be made througli the median incision, and if on ancotuit of j 
tbe location of the obstruction tiither of these opcrationtt are also in- , 
applicable, au artificial anus elioiild be estabJighed in tbe right or left ] 
ingninal region, and tbe median inciBion closed and dressed sepa- 
ralely. 



V. Dynamic Intestinai. Obstbuction Cached bt Subpknbiom of 

PeKI8TAL8I8. 

A number of pathological conditions are known to produce symp- 
tom^i which so closely resemble intestinal obstruction that tbe abdomen 
has been repeatedly opened in such cases with the expectation of 
removing the cause of the obsttnetion, but no occlusion of any kind 
could be found. These are the cases that have caused the greatest 
difficulty in diagnosis, and have often brought disappointment and 
reproach upon the surgeon. The obstruction in these ca§es is not 
caused by a narrowing of tbe lumen of the intestine, but by suspen- 
sion of the dynamic forces which propel the intestinal contents, and 
which result in accumulation of the f^ces and gases in the paralyzed ' 
portion of the bowel, which is followed by distension of the InteatmeB, 
constipation and obstinate vomiting which in rare cases may become 
fiecaL Circumscribed or difiFuae paresis of the intestines is caused • 
either by an inflammatory affection, such aa peritonitis or enteritis, 
which produces suspension of muscular contractions in the same man- 
ner as when an inflammatory process in any other organ affects di- 
rectly tbe muscular tisHue, or the tunics of the intestines are in an 
intact condition, but a paralysis has resulted from reflex causes. 
Pitts* narrates two cases in which after reduction of a strangulated 
hernia he performed laparotomy on account of persisting symptoms, 
and found no cause for these symptoms save that presented by tbe 
free hut lifelesn ooil that had been liberated too late. 

The contents in a paretic bowet are liable to undergo fermentative 
I and putrefactive changes and the gases which are developed during 
fluoh changes accumulate and cause such an extensive tympanites that 
I Hie latter may become a mechanical cause of obstruction. 

1. Tympanites. — Cases of sudden death from obstruction of the 
intestines and stomach by rapid accumulation of gas have been re- 
torted by Deehambre, Meroier, L'Pereyra, and others. The patients 
Elrere generally aged persons, or young persons during convalescence 
I from protracted diseases, 

Gu^nean dc Muiisyf in a clinical lecture treats of tbe mechanical 
• St. Thomas' Boapttal ReporM. Vol. xi., 1SB2, p. 76. 
f Dea conditions Uechaaiquea de la tjmpanite, Oaz. liebd., 1867, No. 31. 
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cooditions wbicb cause aocnmnlation of gas in the intoAiiiec. Where 
DO mecfaanic&l obstractioD is prefient Uie gaeeona diatconoD is due to 
paralysis of the sympathetic nerree. The failnre of the gas to be ex- 
pelled is owing to the formation of namerons flexiooa fixMn the over- 
distenaon and Iat«r to compression of »ome parts of the tDiestiiies br 
the distended loops. The lowest portioa of the iletun may be com- 
pressed against the ascending oolon so firmiy as to become a cause of 
complete mechanical obstruction. Proof of the existence erf sach a 
mechanical condition is furnished in cases of extensiTe tympanites 
where the introduction of a rectal tal>e affords no relief. In snch 
cases the difitension increases even after death. The author has also 
ftirnished experimental proof. The cadaver of a child was infiat«d 
moderately through the (esophagus, after which the cesophagna was 
tied and a ttibe was introduced into the rectum and its distal end im- 
mersed under water. Pressure upon the abdomen expelled the air 
ihrongh the rectal tube. When he repeated the experiment, but car- 
ried the distension farther, no air could be made to escqte through the 
rectal tnbe by compressing the abdomen. On opening the abdomen 
with great care, it was eeen that the lower portion of the distended 
Qeom was pressed against the ascending colon so firmlr as to com- 
pletely intermpt the communication between them. From these 
obserrations it can be readily seen how the formation of an intestinal 
anastomosis would frequently prove the means not only in relieving 
the ohstmction, but also in the removal of its cause. 

If gas is present in the peritoneal CAvity as the result of pntrefac- 
tive changes of the products of peritoneal inflammation, it presses the 
liver away from the diaphragm and the percussion dullness disappears 
completely when the patient lies on his hack. In distension of the 
abdomen from the presence of gas in the intestines the diaphragm 
and liver are crowded upwards, but the latter remains in contact with 
the chest wall, and the area of liver dullness remains the same, but ia 
displaced in an upward direction. Where life is threatened by tym- 
panitic distensions of the abdomen during the convalescence from 
acate diseases the symptoms appear very rapidly and death resalts 
from mechanical compression of important organs. Puncture of the 
distended intestines followed by aspiration and if need be repeated at 
short intervals is positively indicated in most cases. There can be no 
doubt that in many cases of peritonitis attended by diffuse and 
excessive tympanites the symptoms which point to intestinal obstmc- 
tion are dne to the sarae cauxes, fiexions and compression, and aach 
cases would also be greatly benelitted and sometimes cured hj 1 
same treatment. 
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2. Peritonitis. — Peritonitis may lead to symptom resembling inte 
Jtin&l occlueioD in different ways according to the extent and tyi>e a 
I tiie disease. In extensive plastic peritonitis the immobilization of si 
I oonsiderable portion of the small intestines may give rise to persistent ' 
I Tomiting, and absolute constipation. Again, as we have just seen 
I arrest of tlie fffical circulation may be caused by the tympanites 
K alone, vhile perforative peritonitis is attended by a local and general 
I shock which causes intestinal paresis through the sympathetic nerves, 
■ Heusner* has observed that perforative peritonitis gives rise to dis- 
1 tarbances simulating intestinal obstruction by arresting intestinal 
^movements. He narrates the history of two cases of this kind where 
J the symptoms of intestinal obstruction were so prominent that lapar- 
l«tomy was performed. In both oases, -perforative peritonitis, but no 
l«oclnsion, was found. 

Henrot,! in his classical monograph on pseudo- strangulation i 
I scribes a number of cases of perforation of the gall-bladder and thei| 
Eprocessus voriniformis where the symptoms during life had pointed so 
»i«trongly to the existence of intestinal obstruction that a wrong diag- 
1 oosis was made by able clinicians, lie also calls attention to those 
\ of paralytic obstruction which are often observed after hernt- 
I.Otomy and In cases of strangulation of the appendix venuiformis and 
B testicle. The Intestinal paresis, where it is not the result of inllamma- 
I tion must he looked upon as a reflex symptom. 

Physical signs and symptoius are sometimes utterly inadequate to 
■lenable a distinction between acute intestinal obstruction and diffuse 
I peritonitis. In differentiating between these two conditions it most 1 
kbe remembered that in the absence of a tumor absolute constipatioajP 
I and f aaoal vomiting are the most characteristic symptoms of obetn 
I tion and that In peritontis the pain is severe and continuous, with dif4^ 
E fose tenderness, tympanites, and absence of visible intestinal coils. Iikfl 
I meohanical obi^truction of the bowels the temperature as a rule is do£^ 
I above normal unless complications have set in, while in peritonitis a 
I rise in temperature is the rule although in some of the gravest cases it 
s subnormal. Many cases of supposed recovery of intestinal obstruc- 
Klion without operation undoubtedly were cases of dynamic obstruc- 
ition, and the recovery was either entirely spontaneous or facilitated 
■by means which assisted in the restoration of the peristaltic action. 
1851 a ))atient wa« admitted into Dupuytren's ward with well- 
tarked symptoms of acute intestinal obstruction. This eminent snr-j 
gave it as his opinion that without an operation a fatal ) 

•DeiitiohB Med. Woolienaohrift, IST7. 

f Dee Peeudo-etraiittlemeDt, ate., Thdse, PariB. ISUS. 
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minatioii was inevitable, but the patient objected to the operation 
anil waa transferred to another ward, where he recovered in tlirm dnyi 
under the use of simple oatharticH. 

NiiraeronB siniilar eases vuiild bo cited in illnslration of the diffi- 
onlty of differentiating in all cases between meohanioal oecluBion and 
dynamic obstruction. 

3. Valarrhttl and (Iloerative JUnterith. — For some n>aaonii whlcli at 
present it is difHoult to explain, simple uutarrlial uiititritis and circum- 
scribed nlcerations of the small intestines have occatiionally been the 
oauso of rapid accumulations of gas followed by symptoms of intei- 
tinal obstruction. Meroier* has recorded a case where a patient died 
after a brief illness during which all Mymptoms pointed to the as- 
tstence of intestinal obstruotion, including complete constipation and 
fieoal vomiting. Tliv necropsy showed no stenosis or any other form 
of mechanical obstruotion, but several large ulcers in the middle of 
the ileum. 

, Monlerf reports a ease of acute intestinal obstruction whioh fol- 
lowed a catan-hal enteritis, where on post-mortem no primary me- 
chanical ohatrnction could be found. The Hmitll intostinos wore ao 
enormously distended that they filled tliu entire abdominal cavity, 
oomprcHHing the ascending colon so firmly as to render it completely 
impermeable ; the transverse oolon wan also compresaed, but to ft 
lesser extent. 

ZimmermannJ described a oane of acute intestinal olwtruotion, 
where during life the collapse came on so rapidly as to rcMemhle 
cholera. The bowels remained completely eonittipated, and the 
vomiting was so severe and persistent that on the seventh day it be- 
oame stercoraoeous. The patient lived six weeks. At the necropsy 
the small intestines were found enormously distended and their 
walls were much attenuated. Colon was also distended. In the ileum 
a number of small ulcers were found which had destroyed the entire 
thickness of the mucous membrane. In a case of this kind, Obalinkky 
made a laparotomy and as he found the external surface of the lower 
portion of the ileum only congested, hut no raechanioal obstruction, 
he dosed the external incision and the patient recovered. He believed 
that in this case there were typhoid ulcers which caused a functional 
atricture of tlie gut ami the symptoms whioh induced him to open 
the a>Hlomen. 

■ Nob) Rur doux om il'llsim. noMtls MM. do Pnrii, 18S7, p. IBI. 
fUebor dsD Ileus. Arohirdor Hnllkuodn, IKHt, No, 3. 

i Kill Hdltmg KLir Ldliro vuni dyuuniiHcliuii lluiiH. OauiUtt's Jnbraibariilhti J 
B, 111,, p. 2*6, ' 
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4. Exventration. — At a ruooiil nidutiiig of the BttrUu Olititdtriual 

Society, OlabauAcn rcporttid Heveral chman of laiinrotomy, In whiub 

more or Iomn cxwiitration bccamn iinftvoidAtiln flnrinf; thti opvriition. 

A few ilayx ufUir th« operation tbu ptitients proni^nted all the appcar- 

ancbH of an attack of acuto intontinal obHtrnction and death followed 

Ave to ten days aftor the oporation. OIsbaUMon oxplaiued thfi iiyiiip- 

tomM during; life, and tho fatal termination by aHHuniiu^ ihn *ix\n%v\iiM 

I of inteitinsl paralyHitt, diNtcnHiou of thu bowol uud alixorption of toxic 

L ftgenU from tlui tntuiitiiiat caual. During tb« i^xvoiitration the intcH- 

1 ^M iKionmt! (engorged by vonoiiit byptTiemla, which in tuni again U 

f followud hy exudation into thu tiwtuejt of the bowel, 

I Sebileau* re-opened the abdomen in two ca8e§ of aoQte inteMtioal 

I olwtruotion after laparotomy, and no mecbanioai oocluaion or cxuda- 

I lion of any kind, but cnormouH metcoriHin wait found. He attribute* 

I Uu« condition to ititeMtinal parcNlH and rapid acoumiihitiou of gu. 

I The prophylactit; tr<jatment of itnch caMci is more important than the 

L curative. The adminietration of a brink cathaitic on tlio Heoond or 

W third day after tho operation will uHually prevent tympanitic diitten- 

■ ■LoD of the abdomen by Mtiinulating thii paretic wallH to activo iiiu»- 
KonUr oontraetluiiH, and l>y removing the Intcxtinal contentH tho source 
B.of putrefactive obangoH. Thin treatment should never be postponed 
VuBtil the paralysis has been aggravated by over-distension, but should 

■ bfl resorted to either before or upon the firal appearance of intea- 
\ tiaal distension. Uniform eompreHition of the abdomen with strips of 

■ tdbeiive ploMter and bandage applied over the atititieptio absorbent 
I dreming immediately after the operation should be kept up until all 
W dugor from the occurrence of tympanites has passed. When the dis- 
I tflDSion has become so great as to threaten life, tho treatment should 
\ oonsist of the employment of such prompt mechanical measures which 
I will diminish the intra-abdominal presHuro. As the Htomaeh may also 
I' b« dlIato<l its conUintN sliould be removed through a flexible stoniaoh 
■ftabs, followed by an irrigation with a harmless antiseptic solution. 
■Tubago of the colon followed by a turpentine enema is used for tho 
^mne purpose. If these measures fait in relieving the distensiou a 
p'prompt resort to intestinal puncture with a fine hollow needle beoomei 
I imperative. This surgical res<furc<i may be repented as often as it may 
I iMCOme necoMHary to avert danger from an increasing intra-ulidominal 
E]i7eMare. 

K *Da qiwtquai xxridanti latesUnsux iiirvininul uijruz Ion updniliuuii ubdnmiiuitH. 
Klaul. d« Ojotoologlo, T, xzT., p. 118). 
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